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Dust Cloud 
Around the Earth 


UR PLANET is surrounded by an 

enormous dust cloud over 100,000 
miles in diameter, thinning out in all 
directions. The existence of this concen- 
tration of tiny particles, suspected in 
1958 by D. B. Beard, Lockheed Aircraft 
Corp., has now been confirmed in detailed 
studies by Fred L. Whipple of the Har- 
vard and Smithsonian Astrophysical ob- 
servatories, and by Arthur Hibbs of Cali- 
fornia Institute of Technology. 

Rockets, satellites, and space probes 
carrying micrometeorite impact counters 
have supplied the main evidence for this 
newly discovered envelope of the earth. 
Most such counters operate like micro- 
phones; the impact of a tiny, fast object on 
a piezoelectric crystal produces an elec- 
tric impulse. 

Last October, Dr. Whipple found that 
between heights of 100 and 100,000 kilo- 
meters the concentration of particles 
decreases roughly as the 1.4 
distance from the earth’s surface. 
what farther out, the cloud blends into 
the tenuous interplanetary dust that we 
observe as the zodiacal light. The in 
nermost portion of the dust envelope may 
contain up to 100,000 times as many pa. 
ticles per unit volume as.the interplane 
tary medium. 

Most of the terrestrial envelope con 
sists of very minute dust grains, around 
10° gram in mass, according to Dr. Whip 


power of 
Some 


ple. Larger objects seem to be scarcer by 
a factor of roughly 10 for every tenfold 
increase in mass. 

The origin of the dust cloud is uncer 
tain. Dr. Beard proposed that interplane 
tary particles are gravitationally attracted 
by the earth to increase the concentration 
near it. Another possibility is that the 
grains acquire large electrical charges in 
passing through the Van Allen radiation 
belts, permitting capture by the earth and 
electrostatic explosion of the material into 
finer particles. 

Both of these 
quate to account for the dust envelope, 
Dr. Whipple feels. Instead, he now sug- 
gests a lunar origin. Meteorites striking 
the moon’s surface should throw up dust 
and droplets, much of which would es- 
cape from the moon, some to pass into 
temporary orbits around the earth. Rough 
calculations show that enough material 
may be supplied in this manner. The 
higher concentration near the earth would 
arise from the convergence of orbits and 
from drag effects. 

If the dust cloud is produced this way, 
it should be flattened toward the moon's 
orbit plane. This prediction could be 
tested with artificial satellites. 


mechanisms are inade- 


(Continued on page 81) 





February, 1961, Sky AND TELESCOPE 71 





At the left is NGC 1866, the brightest of the “blue” globulars in the Large Magellanic Cloud, and at the right is a 

“red” cluster there, NGC 1978. Blue clusters have their brightest stars of early spectral type, while the red ones have 

brightest stars of late type. Both pictures are enlarged about eight times from plates of the 60-inch reflector in South 
Africa. All photographs with this article are courtesy Harvard Observatory unless otherwise credited. 


Globular Clusters in the Magellanic Clouds 


PauL W. Honce, Harvard College Observatory and Smithsonian Astrophysical Observatory 


EAREST TO US, and in many re- 
N spects best observed of all other 

galaxies, are the Magellanic Clouds. 
While they are easily visible to the un- 
aided eye, they are too near the south 
celestial pole to be seen north of the 
tropics. Named for the explorer Ferdinand 
Magellan, these objects were reported by 
early travelers to the Southern Hemi 
sphere. Yet despite their proximity in 
space, they have presented many unsolved 
problems. 

For almost 50 years, astronomers have 
been puzzled as to the precise nature of 
certain objects in the Magellanic Clouds 
that, as Harlow Shapley pointed out, 
look just like normal globular clusters. 
They are large, circular in outline, and 
heavily populated with stars. In_ these 
three respects they differ markedly from 
open clusters observed in the Clouds, and 
resemble such well-known globulars of 
our galaxy as M13 in Hercules and M3 in 
Canes Venatici. 

In his book Star Clusters (1930), Shapley 
lists as globular only two clusters in the 
Small Cloud (NGC 416 and 419) and 


The Small Magellanic Cloud, photo- 
graphed with the 32-inch ADH (Baker- 
Schmidt) telescope of Boyden Observa- 
tory, originally operated by Armagh, 
Dunsink, and Harvard observatories. 


AND TELESCOPE, February, 196] 








eight in the Large: NGC 1783, 1806, 1831, 
1835, 1846, 1856, 1866, and 1978. The 
brightest of these is NGC 1866, a huge ob- 
ject near the northern edge of the Large 
Cloud. In addition, he mentions 21 more 
as possibly being globular. 

\re all of these distant objects globu- 
lar clusters? Serious doubts were raised by 
\nnie J. Cannon’s spectral studies early in 
this century. She found that in globulars 
of the Milky Way system the combined 
light of all the stars resembled that of a 
single star of late spectral type. On the 
other hand, similar integrated-light studies 
of some of the clusters in the Large and 
Small Clouds unex- 


pectedly early spectral types. 


Magellanic gave 

\bout 10 years ago, A. D. Thackeray 
took photographs in blue and red light 
of NGC 1866, using Radcliffe Observa- 
tory’s 74-inch reflector at Pretoria, South 
\frica. He discovered, to the surprise of 
astronomers, that the brightest stars were 
blue, not red as in the case of normal 
\t nearly the same time, 
McKibben Nail 
were examining plates of NGC 1866 ob- 
60-inch reflector at the 
station in South They 
more than a dozen classical 


globular clusters. 


Shapley and Virginia 


tained with the 


Boyden \frica. 
found in it 
Cepheid variables of three-day period. 
Since no normal globular contains classi 
cal Cepheids, which are generally as 
sociated with a galaxy’s spiral arms, this 
Thus the 


result also was 


cluster, though it looks like a globular, 


surprising. 


contains different sorts of stars and rep 
resents an entirely new type ol object, 
unknown so far in our own galaxy. 

Are all the Magellanic 
that look like globulars of this new type? 


This question was answered in 1952 by 


Cloud clusters 


S. Gascoigne and G. Kron, who used tele 
scopes at Mt. Stromlo Observatory, Aus 
tralia, to measure photoelectrically the 
colors of globularlike clusters. Of those 
they observed, about half were blue, in 
cluding NGC 1866, while the remainder 
were red, like normal globulars. This led 
to the names blue globular and red globu 
lar, the former being the newly recog 
nized class of objects. 

\ year after Gascoigne and Kron’s an- 


Our neighbor galaxy, the Large Magellanic Cloud, contains all kinds of ob- 


jects familiar in the Milky W: 


clusters, nebulae, absorbing dust, and 


variable stars. It covers an extensive area, as this field picture is nearly 
seven degrees wide and 84 degrees high. A small part of its upper right corner 


is enlarged to 10 times this scale on the next pi 


e. The key picture below is 


about one-fourth the scale of this photograph. 


nouncement, Thackeray and A. Wesselink, 


at Radcliffe Observatory, found the first 


RR Lyrae or cluster-type variables in the 


Magellanic Clouds. These were located in 


On this photograph of 
the Large Magellanic 
Cloud, taken with a 
Harvard 3-inch camera, 
Paul W. Hodge has plot- 
ted the distribution of 
red globular clusters. 
The corner marks indi- 
cate the region covered 
by his survey, an area 
of 125 square degrees. 


three red globulars, one of these clusters 


being in each of the Clouds, and one 
situated between them. Since these short- 
period variables and red giant stars are 
among the most luminous objects in the 
globular galaxy, this 
proved that ‘these three red clusters were 
study by Jf. B. 
Alexander of the Large Cloud 


NGC 2257 has turned up nearly 30 RR 


. clusters of our 


similar. A very recent 


cluster 
2257 
Lyrae variables. 

During the last two years our knowl 
edge of both the red and blue clusters 
has increased considerably. H. C. Arp 
has plotted color-magnitude diagrams fot 
two of the red ones in the Small Cloud, 
NGC 419 and 361. He found that the 
general shape of their arrays was like 
those for normal globulars, which show 
an almost horizontal giant branch, ex 
tending from very red to extremely blue 
vertical subgiant 


and a nearly 


that 


Stars, 


branch joins the cluster main se 
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A portion of an ADH plate, enlarged by the author to a scale of about 0.3 minute per millimeter. NGC 1783, a red 


globular, is at upper right, while NGC 1818, predominantly blue, is in the lower left. The diffuse nebula at lower right 
is NGC 1763, also seen in the northwest corner of the picture of the Large Magellanic Cloud on the preceding page. 


quence at about spectral class F5. How- 
ever, there were certain that 
led Arp to conclude that these clusters in 
the Small Cloud might not be of the same 
or that 


differences 


age as the ones in our galaxy, 


‘ 
NGC 1856, a blue globular cluster of 
the Large Magellanic Cloud, enlarged 
about six times from a plate taken 
with the 60-inch Rockefeller reflector 
of Boyden Observatory. 


74 Sxy 


their member stars might differ in chemi 
cal composition from those in Milky Way 
globulars. 

In 1958-59 I ADH Baker 
Schmidt telescope at the Boyden station 
to make a complete search for red globu- 
lar clusters in the Large Cloud. An area 
of 125 square degrees was covered by 
plates taken in blue and yellow light. 
It was possible to distinguish globular 


used the 


from open clusters by a direct compari- 
son of the plates in a blink microscope. 
In the case of a globular, the blue plate 
would show a group of nearly equally 
bright stars just above the plate limit, 
whereas the yellow one would show a 
group of stars two or three magnitudes 
brighter than the threshold. 

All of the objects that were possible 
globulars were further tested by rough 
measurements of the colors of their stars. 
\ total of 35 clusters were found to have 
like those of 
ranged from 


1978 to 


color-magnitude diagrams 
normal They 
large, bright systems like NGC 


globulars. 


tiny, unpopulous clusters too insignificant 
for inclusion in the NGC catalogue. 
More accurate color-magnitude arrays 
have since been obtained for four of these 
clusters by A. R. Sandage and O. J. 
Eggen, and by myself, with results very 


similar to Arp’s. But all four diagrams 
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differ from those for typical Milky Way 


globulars, such as are found in _ the 
spherical halo around the galactic center. 
Instead they resemble that for NGC 6356, 


a globular cluster near the center of the 


NGC 1846, a red globular cluster in 
the Large Magellanic Cloud, enlarged 
about six times from a blue plate. 





galactic system, which has a more gently 
sloping giant branch. 
NGC 6356 has been studied at Mount 
Palomar by Sandage and G. Wallerstein, 
who find that it probably is richer in 
heavy elements than are the other Milky 
Way globular clusters. The chemical 
composition of the Magellanic Cloud red 
globulars may be similar. 
There is also evidence that the blue 
globulars have peculiarities in chemical 
content, making them unlike the open 
clusters in our Milky Way. Arp’s color- 
magnitude arrays for NGC 458 and 330, 
two fairly populous ciusters of the Small 
Cloud, are unlike anything with which 
we are familiar. The main sequences of 
both resemble those of young open clus- 
ters, like the Pleiades or h and Chi Persei. 
The giant branches, however, lie in en- 
tirely different parts of the color-magni- 
tude diagram from those of known open 
clusters. Arp’s explanation is that both 
NGC 458 and 330 differ in chemical con- 
stitution from the open clusters of our 
Milky Way. 
Arp and Sandage found similar results 
for NGC 1866, the brightest of the two 
dozen blue globulars I catalogued in the 
Large Cloud. Could it be possible, as 
\rp has suggested, that these clusters are 
poorer in heavy metals than the young 
clusters of our galaxy? Are the blue clus- 
ters simply young globulars? We do 
not know what the color-magnitude ar- 
rays of systems such as M3 or M13 might 
have been a few billion years ago, when 
they were only some hundreds of thou- 
sands of years old. Some day, however, 
To wal eoucleners 2 — The globular cluster Messier 3, in Canes Venatici, from a photograph taken 
A eh ; with the 36-inch Crossley reflector of Lick Observatory in 1900. Its color-magni- 
in such objects, and finally solve the riddle tude diagram (below) resembles those of red clusters in the Magellanic Clouds, 
of the blue globular clusters in the Mag and is quite different from the blue clusters, such as NGC 458. Reproduced 
ellanic Clouds. from Vol. VIII of Lick Observatory “Publications.” 
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Compare Halton C. Arp’s color-magni- 
tude diagram for NGC 458 (above), a 
blue globular in the Small Cloud, 
with H. L. Johnson and A. Sandage’s 
plot for M3 at the right. The Arp dia- 
gram is adapted from the “Astronomi- 
cal Journal,” while that for M3 is from 
the “Handbuch der Physik.” 
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Historical buildings at Greenwich, where Sir Harold Spencer Jones began his 
term as Astronomer Royal, include the unique onion-shaped dome of the 28- 
inch refractor and the observatory’s oldest part, Flamsteed House (right). 


ITH the sudden death of Sir Har 

\X) old Spencer Jones, Great Britain's 

Astronomer Royal from 1933 to 

1955, astronomy has lost a giant. Nobody 
could direct one of the largest observa- 
tories in the world for nearly a quarter 
of a century without leaving his mark on 
national astronomy, but Spencer Jones 
than a distinguished British 
astronomer — he international 
felt in many 
countries other own. He had 
seemed in good health to the end, though 
some of his colleagues knew that he had 


was more 
was an 
figure whose loss will be 


than his 


more than once been subjected to heart 
attacks similar to the one that struck him 
down on the evening of November 53, 
1960. He did not survive the night. 
Harold Spencer Jones was born on 
March 29, 1890, in London, where he re 
ceived his early education at one of the 
big establishments so misleadingly called 
public schools in England. From there he 
Jesus College, Cambridge, 
where his flair for 
physics soon marked him out from his 


went up to 


mathematics and 


this, distance in 
inevitable that he should 
have the Newton student- 
ship and the Smith’s prize and that, as 
was common at the the most 
brilliant mathematicians that Cambridge 
produced, he should have been invited by 
the Astronomer Royal to take up the post 
of chief assistant at the Royal Observa- 
tory, Greenwich. He accepted Sir Frank 
Dyson's offer in 1913. 

Almost at once the first World War in 
terrupted his astronomical career, but his 
knowledge of physics was put to good use 


contemporaries. From 


time it seems 
earned Isaac 


time with 


when he became assistant director of in- 
spection of optical supplies for the Minis- 
The Royal Arsenal at 
Woolwich is only a few miles from Green 


try of Munitions. 
wich, and it is typical of Spencer Jones’ 
energetic application to any job that the 
few astronomers remaining at the observa- 
tory found themselves testing and adjust- 
ing thousands of binoculars called in from 
the British public for military use. 

After the war he returned to his astro- 
and in 1923, the 


nomical duties, upon 


Sir Harold Spencer 
Jones, right, talks 
with Brian O’Brien 
at the University of 
Rochester in 1949. 
During that visit to 
the United States, the 
Astronomer Royal 
obtained from the 
University of Michi- 
gan an unused 98- 
inch mirror blank 
for the Isaac New- 
ton telescope of the 
Royal Observatory. 
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Tenth 


Astronomer 


Royal 


ALAN HUNTER 


Royal Greenwich Observatory 


death of S. S. Hough, assumed the post 
of His Majesty’s Astronomer at the Cape 
of Good Hope. Under Spencer Jones’ 
direction, the output of work at the Cape 
increased tremendously during the next 
10 years. As positional astronomy was 
his greatest interest, he set to work ana- 
lyzing the meridian observations that 
had accumulated, meanwhile encouraging 
more and more observational activity. 
Largely as a result of these efforts, me- 
ridian astronomy in the Southern Hemi- 
sphere now depends almost wholly on the 
Cape Observatory. 

Nor was photographic astrometry for- 
gotten, for it was Spencer Jones who in- 
itiated the trigonometric parallax pro- 
gram that is responsible, directly or in- 
directly, for most of our knowledge of 
stellar distances in the southern sky. He 
undertook personally the reduction of the 
great mass of spectroscopic observations 
of Nova Pictoris 1925, publishing a mem- 
oir of thoroughness and 
clarity. 

Toward the end of his term of office at 
the Cape, he initiated the great inter- 
national campaign for observing the 
minor planet Eros at its 1931 opposition, 
the purpose being to redetermine the 
solar parallax. Organizing this program 
with administrative skill of a high order, 
Spencer Jones obtained observations that 
were quite homogeneous, although they 
were made at many observatories all over 
the world, with various instruments and 
by observers not all of whom _ were 
accustomed to such work. 

In 1933 Dyson retired from Greenwich, 
and Spencer Jones returned to England 
to take his place as Astronomer Royal. 
Here his earlier experience as chief as- 
sistant stood him in good stead. In 
addition to measuring and reducing the 
Eros plates, a task that took him and his 
staff 10 years, he initiated a great expan- 
sion in the work of the time department. 

Hitherto, the time service had de- 
pended on Shortt clocks emitting the pre- 
cision time signals, and on auxiliary 
equipment that had been modified and 


painstaking 





adapted since the days of the old-fashioned 
regulators, until modification and adap 
further. ‘The whole 
equipment of the department was mod- 


tation could go no 


ernized, and within a few years pendulum 
( loc ks 
quartz-crystal oscillators. In the applica- 


themselves were superseded by 
tion of these to precision timekeeping, 
Greenwich played a leading role. 

Doubtless, it was on his return 
the clear skies of South Africa to the 
murk of suburban London that Spencer 
Jones conceived the idea of removing the 


from 


historic observatory to a site more suited 


to observing the sky. Successive annual 


reports mention the smoke and _ bright 
night skies that hampered work, until by 
1939 he felt the time had come to make 
specific proposals to the British govern 
ment for total removal from the old 
location. 

With the outbreak of World War II, 
however, all plans had to be deferred. 
Through the war years the essential work 
of the divided 


Greenwich, Edinburgh, and Abinger in 


observatory was among 
Surrey, where a magnetic station already 
existed and where Spencer Jones com- 
pleted the reduction of the Eros plates. 
\t the 
southeast England for a suitable site, and 
in 1946 it that the Ad 
miralty had Herstmonceux 
Castle in Sussex as the 
the observatory. 


end of hostilities, he searched 


was announced 
purchased 


future home of 


Moving a large observatory without in- 
terrupting its important services to the 
nation would tax the ablest administrator. 
Doing so after a major war, when the 
national resources were bent to more 
pressing needs than astronomy, was much 
more difficult. A measure of the task is 
the length of time it took to get the 
building done and the tele- 
A nucleus of the staff 

1948; the final links 
were not 
years 


necessary 
scopes dismantled. 

moved to Sussex in 
with the Greenwich location 
severed until 10 later, 
after Spencer Jones had retired. 

In the intervening years his responsi- 
bilities visibly aged him, but his energies 
seemed to. slacken, and he found 
visits abroad to advise on astro- 
matters. This desire to further 
many causes distinguished him. That he 
could simultaneously carry through major 
astronomical investigations astonished all 
familiar with his methods 


years two 


neve 
time for 
nomical 


who were not 
of working. 
One factor that must have contributed 
greatly was his facility for setting out in 
final form not merely tidy computational 
work as might perhaps be expected — 
but textual matter of the highest com 
plexity written with beautiful clarity and 
requiring no amendments. In the late 
1940’s he published a popular book, Life 
on Other Worlds, and the third edition 
of his General Astronomy appeared in 
1951. His writings were popular with 


readers and amateur astronomers in both 
Europe and America. 

Honors came thick fast in the 
later part of his career. He was elected 
a fellow of the Royal Society in 1930, 
knighted in 1943, and created a Knight 
of the British Empire in 1955. His work 
on the solar parallax gained him in 1943 
the gold medal of the Royal Astronomi- 
cal Society and a royal medal of the Royal 
Society. He was awarded the Bruce medal 
of the Astronomical Society of the Pacific 
in 1948 and the Rittenhouse medal of the 
Franklin Institute in 1955. A bewildering 
list of presidencies includes those of the 
Royal Astronomical Society (1937-39), the 
International Astronomical Union (1945 
48), and the Institute of Navigation (1947- 
49). 
memberships of national academies are 


and 


His honorary degrees and foreign 


too numerous to specify. 

The former Astronomer Royal’s tall, 
well-proportioned figure and deep voice 
were well known in scientific 
all kinds throughout the 
first meeting him, taciturn modesty could 


circles of 
world. Upon 
be mistaken for standofhishness, but with 
better acquaintance his warmth of char- 
acter became apparent. If he seemed to 
give his friendship to few, he was known 
as a pleasant companion by many. It is 
that he will be 
who are not 


a measure of the man 


mourned by many astrono 


mers and by more who were not his com 


patriots. 


Herstmonceux Castle, the present home of the Royal Observatory, seen from the southeast. It was originally built as a 
medieval residence in 1440. The castle was renovated and the interior converted into library, offices, and the Astrono- 
mer Royal’s residence. The move from London to this site in southeastern England was instigated by Spencer Jones. 
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NEWS NOTES 


NEW STANDARD OF LENGTH 

sy international agreement, the meter is 
now defined as exactly 1,650,763.73 wave 
lengths of the orange spectrum line of 
krypton-86 gas at 6056 angstroms. The 
official decision made October 14, 
1960, by the 11th General Conference on 
Weights and Measures, which was meet- 
ing in Paris. 

Since 1889, the international standard 
of length had been the distance between 
two lines engraved on a platinum-iridium 
meter bar kept at Paris. Duplicates of 
this bar were used at the National 
Bureau of Standards and similar labo- 
ratories throughout the world. But these 
secondaries required repeated recalibra- 
tions against the Paris original, and the 


was 


latter was suspected to be slowly chang- 
ing. Hence it became desirable to rede- 
fine the meter in terms of a natural con- 
stant, reproducible with great accuracy in 
any well-equipped laboratory. 

Krypton gas was chosen because its 
spectrum lines are very narrow and their 
wave lengths are only slightly affected by 
surrounding conditions. To get utmost 
sharpness and stability of the lines, only 
one of the six isotopes of krypton is used, 
that with atomic mass 86, and the kryp- 
ton lamp is cooled with liquid nitrogen 
to a temperature of 63° Kelvin. 

After a suitable Kr-86 lamp had been 
developed iin Germany by E. Engelhard, 
five different laboratories made _ precise 
interferometer determinations of the wave 
length of the orange line in relation to a 


quartz bar, whose length was a known frac- 


tion of the Paris meter bar. From many 
such experiments, the wave length of the 
spectrum line was found to be very close 
to 1/1,650,763.73 meter. In the 1960 in- 
ternational decision, this factor is adopted 
as exact, the meter now being defined in 
terms of the wave length. 

For everyday purposes, and in fact in 


many scientific applications, the meter 
may be regarded as unchanged. The dis- 
tance from New York to Washington 
would be altered by less than three inches, 
if measured with the old metal standard 
instead of the wave-length standard. But 
the newly adopted meter has the advan- 
tage for spectroscopists that the angstrom 
unit is now exactly 10° meter, which 
formerly was not strictly true. 


DID A COMET STRIKE 
THE EARTH IN 1908? 

The famous that fell in 
central Siberia on June 30, 1908, 
tinues to occupy the attention of Soviet 
Its impact resulted in a 


meteorite 
con- 


astronomers. 
tremendous explosion that felled trees to 
a distance of 20 miles and broke windows 
50 miles away. 

Writing in the Soviet science magazine 
the meteorite 
Krinov renews the suggestion that 


Priroda, Moscow 
HS 2 
the object striking the earth that June 
morning was the nucleus of a small comet. 
Such a nucleus, according to, modern 
views, consists largely of ice and _ solidi- 
fied gases, interspersed with particles of 
Thus the comet hy- 
an explanation of 


expel t 


meteoric material. 
pothesis offers 
very little meteoritic 
covered at the impact site, even though 
the extensive damage indicates that the 


falling mass may have been several hun 


why 


debris has been re 


dred tons. 

Calculations by I. S. Astapovich further 
show that 
nally had a retrograde orbit, moving from 
This would 


the Siberian meteorite origi 


east to west around the sun. 
be allowable for a comet, but not for an 
asteroidal origin, 
direct 


meteorite of 
known asteroids 


ordinary 
as all the 
orbits. 
Many observers in western Europe re- 
corded peculiar twilights and unusually 
bright nights immediately following the 


have 


Part of the equipment used at the National Bureau of Standards for compar- 
ing the length of a material standard with the wave length of the orange 
krypton line. The comparison object (center) is a quartz bar 50 centimeters 


long that had previously been calibrated against old standards. 


Mirrors are 


fastened in optical contact with the ends of this bar, and the number of wave 
lengths of krypton light between them measured by interferometer techniques. 
National Bureau of Standards photograph. 
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IN THE CURRENT JOURNALS 


A NEW SCALE OF STELLAR DIS- 
TANCES, by O. C. Wilson, Scientific 
American, January, 1961. “For so-called 
normal giant stars one good width 
measurement of the H or K [calcium 
line] reversal gives the intrinsic bright- 
ness with an uncertainty of about .3 
magnitude (corresponding to an error 
of 15 per cent in the distance). By 
using an average of several width 
measurements the uncertainty can be 
reduced to .2 magnitude. For dwarf 
stars the accuracy of the new method 
proved to be somewhat lower.” 


PLASMA PHYSICS, by Russell M. Kuls 
rud, American Scientist, December, 
1960. “In the past ten years a new field 
of physics has become important and 
popular. This field is plasma physics, 
which deals with the motion of ionized 
media such as gases in the presence of 
external forces, generally magnetic 
fields. 

“First, if a magnetic field is present, 
the plasma is constrained to move along 
lines of force even though the lines of 
force may be changing. Second, the 
plasma has an abundance of charge and 
will quickly shield out any electric field 
in the absence of a magnetic field o1 
any component of electric field along 
the lines of force of a magnetic field. 
he first property is the one which most 
often will lead to practical applications 
and which yields spectacular _ phe- 
nomena in astrophysics.” 


June 30th event. These phenomena are 
attributed by Dr. Krinov to dust from the 
tail of the comet entering the earth’s 
atmosphere and scattering sunlight. 


NEW PUBLIC OBSERVATORY 
OPENED IN CLEVELAND 

One night a week has been set aside 
for public viewing at the new observatory 
atop the Cleveland, Ohio, Museum of 
Natural History at 10600 East Boulevard. 
It contains a 10}-inch refractor previously 
located at Western Reserve University 
and donated by the school to the museum. 
Built in 1899 by the Warner and Swasey 
Co., the telescope was completely recon- 
ditioned by them as a contribution to the 
project. A 19-foot motor-driven Astro- 
Dome shelters the instrument. 

Construction of the observatory was 
made possible by a $50,000 gift from 
Ralph Mueller, president of Mueller Elec- 
tric Co., who had previously given the 
museum funds for its planetarium. To- 
gether, these facilities will be known as 
the Ralph Mueller Planetarium and 
Observatory. 

The observatory is also available to 
students and faculty at Western Reserve 
and Case Institute of Technology for in- 
struction and research. 





Sixteenth-Century Cosmographer 


RUFUS SUTER 


VERY rocket flight beyond the moon 
proves once again that the solid 
transparent spheres, believed by Aris- 

totle and schoolmen of the Middle Ages 
to carry heavenly bodies around the earth, 
do not exist. If they did, Pioneer V 
would have smashed against the nearest, 
the sphere in which the moon was sup- 
posed to be embedded, much as a hurled 
light bulb might shatter against a great 
plate-glass window. 

Mankind did not wait, of course, for 
this direct experimental evidence to re- 
fute the medieval spheres. Nevertheless, 
when we recall that only about a dozen 
generations ago scholars in all the uni- 
versities of Europe still accepted the 
crystalline spheres as scientific fact, we 
may be impressed by how recent our 
present-day picture of the cosmos really is. 

Who were the first men to reach, 
through sheer reason, without the clinch 
ing argument of actual experiment, the 
correct conclusion that the spheres do not 
exist? Copernicus, William Gilbert of 
Colchester, Galileo, and Kepler were 
among the first, for the spheres are in- 
consistent with the heliocentric system. 
But during the age of these great scien- 
tists there lived another man who smashed 
the spheres effectively, though he was not 
an astronaut, nor a scientist at all. 

This man was Giordano Bruno (1548- 
1600), born at Nola, near Naples, Italy. 
His conception of the universe, deduced 
from a highly speculative theological sys 


tem, happens to resemble our 20th-centu 
ry model closely enough to astonish us. A 
few quotations from his works (as trans 
lated by Dorothea Waley Singer in Gior- 


dano Bruno: His Life and Thought, 
Henry Schuman, New York, 1950) may 
show the pertinence of his cosmological 
For instance, does not the follow- 
written by a 


view. 
ing sound as if it 
modern poet with an interest in science? 
{The whole universe] then is 
the heaven, the immensity of embosom- 
ing space, the universal envelope, the 
ethereal region through which the whole 
hath course and motion. Innumerable 
celestial bodies, stars, globes, suns and 


were 


one, 


earths may be sensibly perceived therein 
by us and an infinite number of them 
may be inferred by our own reason. The 
universe, immense and infinite, is the 
complex of this [vast] space and of all the 
bodies contained therein.” 

Opposed to this conception of the uni- 
verse was the Aristotelian and scholastic 
model still authoritative in Bruno’s day. 
He criticized it in words which could not 
be better chosen by a modern scientist 
writing in a popular vein. 

“As soon as we have recognized that the 


apparent world-motion is caused by the 
real diurnal motion of our earth (which 
happeneth similarly to other similar 
stars), no argument will constrain us, to 
accept the vulgar opinion that the stars 
are equidistant from us, that they are as 
though nailed and fixed in an eighth 
sphere; and no persuasion will hinder us 
from knowing that the differences are 
innumerable in the length of the radii of 
the distances from us of these innumer- 
able stars. We shall understand that the 
orbs and spheres of the universe are not 
disposed one beyond another, each smaller 
unit being contained within a greater — 
as, for example, the infoldings of an 
onion.” 

The “eighth sphere” was, in Aristotle’s 
cosmology, the outermost one, in which 
the stars were fixed. The rotation of this 
sphere kept in motion all the other 
spheres inside it, containing the various 
planets, the sun, and moon. The eighth 
sphere was, accordingly, the limit of the 
physica] universe. When Bruno rejected 
it in favor of infinite space peopled by 
an infinite number of stars and planets, 
he went beyond the ideas of Copernicus, 


Giordano Bruno, the 16th-century Ital- 
ian philosopher who envisioned an in- 
finite universe of countless worlds. 
This statue stands in the Campo de’ 
Fiori, Rome, upon the spot where 
Bruno was burned at the stake for 
heresy, on February 17, 1600. 


Galileo, and even the imaginative Kepler. 
With the general outline of Bruno's 
universe in mind, we turn to a passage 
setting forth particular details that are 
familiarly accepted today. “Why then do 
we not see the other bright bodies which 
are earths circling around the bright 
bodies which are suns? The reason 
is that we discern only the largest suns, 
immense bodies.” (Bruno has already ex- 
plained how far away these suns are.) 
“But we do not discern the earths be- 
cause, being much smaller, they are in- 
visible to us. Similarly it is not impossible 
that other earths revolve around our sun 
and are invisible to us on account either 
of greater distance or of smaller size... .” 
This last speculation is remarkable, for in 
the centuries since its author’s death 
Uranus, Neptune, Pluto, and a host of 
planetoids have been discovered. 

Bruno understood several elemental 
facts of modern astronomy: The stars and 
the sun are similar bodies shining by 
their own light, while planets, including 
the earth, shine by reflected light. The 
earth shines by light reflected from our 
star, the sun; if planets exist in other 
solar systems, they reflect the light of their 
suns. 

He saw clearly one phenomenon that 
has yet to be fully experienced by astro- 
nauts. There was no absolute downward 
for Bruno, as there was in the limited, 
earth-centered cosmology of Aristotle and 
the medieval schoolmen. For them it was 
an indisputable scientific fact that there 
is, and can be, but one downward, and 
that is toward ihe center of the immobile 
earth. Anything that is heavy would have 
a universal cosmic tendency to move 
downward in this exclusive sense. Bruno 
saw that downward is a relative term. 
What is downward for us, from our point 
of view on the earth, may be upward 
for somebody on the moon. And a heavy 
body in the vicinity of the moon, the sun, 
or any planet or star, might naturally 
tend to move toward the center of one of 
those bodies. 

The absolute qualitative distinction 
which the Aristotelians and the scholastics 
drew between heavy and light Bruno saw 
to be only a prejudice. He knew that 
bodies have “weight,” but that this was 
not due to any cosmical urge directed 
exclusively toward the center of the earth. 
He seems to have been struggling to 
reach the concept of mass, so important 
in the development of modern physics. 

It is rather odd that Bruno should have 
hit upon so many ideas congenial to the 
world view of our century, especially 
when he was not a mathematician, ob- 
server, or experimenter. According to 
Dorothea Singer his place in the history 
of thought is not in the scientific tradition 
of such reforming astronomers as Coperni- 
cus or Galileo. It is rather that of a 
mystic philosopher with “certain remarka- 
ble premonitions of modern physical 
thought.” 
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AMERICAN 


ASTRONOMERS REPORT 


Here are highlights of some papers presented at the 107th meeting of the American Astronomical Society at 
New York City, December 28-31, 1960. Technical abstracts will appear in the Astronomical Journal. 


Hot Spots on the Moon 


The 60-inch Mount Wilson reflector is 
being used by two Boeing Airplane Co. 
scientists, J. M. Saari and R. W. Shorthill, 
for detailed charting of temperatures in 
different regions on the moon. Infrared 
radiation from a 10-mile-diameter lunar 
area is detected by a thermistor at the 
Newtonian focus of the telescope. From 
repeated scans, isothermal contour maps 
are constructed. 

Observations of this kind during the 
total lunar eclipse on September 5, 1960, 
showed that the some rayed 
craters (Tycho, Copernicus, Aristarchus, 
and Kepler) did not cool off as much as 
the rest of the moon, remaining about 40 


floors of 


degrees centigrade warmer than their sur- 
roundings. Dr. Shorthill had observed 
the same effect for the first three craters 
at the March 13, 1960, eclipse. 

At Lowell Observatory, W. 
infrared 


M. Sinton 
measured the 8.8-micron radia 
tion from Tycho during the September 
eclipse with a pyrometer attached to the 
12-inch reflector. The environs of Tycho 
cooled off about 50 degrees more than the 
crater itself. This can be explained, Dr. 
Sinton points out in Lowell Observatory 
Bulletin 108, if the 
covered by thick dust and the crater floor 
by a thinner layer, perhaps 0.3 millimeter 


thick. 


surroundings are 


Period Changes in RR Lyrae 
Variable Stars 

The typical RR Lyrae variable is a 
star pulsating with great regularity in a 
cycle of a few hours. Its period can be de 
termined with extreme precision some 
times to one part in 10°. 

Che evolutionary development of an 
RR Lyrae star produces a minute progres 
sive change in period and may, there- 
fore, be detected by observation. No 
other physical property of an individual 
star can be measured with similar accu- 
racy; luminosities, temperatures, and radii 
known that 


their 


are so much more roughly 
there is no hope of recognizing 
trends. 

However, many individual RR Lyrae 
show small erratic alterations in 
The best test for a progressive 
shortening is from the 
variables, for 


Stars 
period. 
lengthening or 
average of many of these 
example those in a rich globular cluster. 
Such a test was applied 30 years ago to 
the great southern globular Omega Cen 
tauri by the Dutch astronomer W. C. 
Martin. 

This study has recently been continued 
for 32 RR Lyrae variables in Omega Cen 
tauri by Emilia Belserene of Rutherfurd 


At New York City, Frank J. Kerr re- 
ported Australian radio astronomy de- 
velopments to the joint meeting of the 
American Astronomical Society and 
Section D of the American Association 
for the Advancement of Science. Photo- 
graph by Mrs. William H. Glenn. 


Observatory, Columbia University. 
period changes were deduced by compat 
ing photographic observations made by 
Harvard's S. I. Bailey in 1896, Martin in 
1931-35, and by herself in 1947 and 1957. 

The Columbia astronomer found that 
the 32 stars, averaged together, show a 
well-marked 
period, at a rate of about 0.15 day per 
million years. She feels confident that 
the trend is real, and not the result of 
chance. Martin, too, had found that in- 
creasing periods predominated, but his 


yrogressive lengthening in 


result was much less certain. 


Australian Radio Observations 
of the Magellanic Clouds 


\ typical radio astronomer spends most 
of his time analyzing enormous lengths 
of paper strips on which a pen recorder 
has traced his observations. A successful 
test of new digitizing equipment to avoid 
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The 


A typical hydro- 
gen-line profile on the 
Speedomax 
made from the outputs 
of 48 channels. 
point reading is taken 
every minute. 


Right: Computed aver- 
ages of several profiles 
of each Cloud and the 
link. The peak intensi- 
ty of the link was only 
about 2° Kelvin. 
zontal displacement is 
due to differing radial 
velocities. 


this drudgery was described by Frank J. 
Kerr, of the radiophysics laboratory, 
Commonwealth Scientific and Industrial 
Research Organization, Sydney, Australia. 
This test was a radio survey of the Magel- 
lanic Clouds, yielding important new in- 
formation concerning these two nearby 
galaxies. 

The project was carried out by Dr. 
Kerr, J. V. Hindman, R. X. McGee, and 
A. W. L. Carter. It was a pilot test of 
techniques to be used with CSIRO’s 210- 
foot radio telescope (SKY AND TELESCOPE, 
October, 1959, page 666) that is now with- 
in a few months of completion. They 
used a smaller antenna with a beam width 
of 2.2 degrees, and a 48-channel receiver, 
to make simultaneous measurements of 
radio brightness at closely spaced fre- 
quencies within the profile of the 21-cm. 
hydrogen emission line. 

\ll but the two outermost channels 
were spaced at intervals corresponding 
to Doppler shifts of seven kilometers per 
second. In order to match the apparent 
average recession of the Magellanic 
Clouds, the center frequency of the re- 
ceiver was crystal-controlled at the value 
equivalent to a velocity of +217 kilo- 
meters per second. The output of the 
channels was recorded, at the rate of one 
profile every two minutes, on a conven 
tional Speedomax chart (as shown here) 
and on punched paper tape. 

lo prepare data for the tape, a 10-digit 
cyclic binary coding disk was attached to 
the potentiometer shaft of the chart re- 
corder, and light from a flashing lamp was 
projected through the disk onto a bank 
clock 


and program unit controlled the readout, 


of 10 phototransistors. A master 





chart is 


A zero- 


Hori- 














The heart of the equipment for automatically recording radio astronomy 
observations is the coding wheel, through which a flashing light activates 
phototransistors. The wheel converts angular motion of the pen recorder’s 
potentiometer shaft into a digitized code which is punched on paper tape for 


subsequent analysis in a large computer. 


Photograph courtesy Common- 


wealth Scientific and Industrial Research Organization. 


selection of the channels, and other details 
of the recording operation. 

Fifty-three separate items of informa- 
tion were read into each profile block 
during the two-minute recording period. 
These included a start and finish symbol, 
48 channel intensities, two checking sym- 
bols, and the sidereal time. This digital 
information was punched on the paper 
tape, each of the 53 pieces of data oc- 
cupying two characters on the tape. Ten 
inches of tape were required for each pro- 
file recorded. The tapes were processed 
in the SILLIAC computer of the Uni- 
versity of Sydney. The computer auto- 
matically corrected for the slope of the 
line and the gain differences be 
tween channels. 

The observations were made at about 


base 


6,000 regularly spaced positions over a 
large area around both Clouds, extending 
in right ascension from 22" 30™ to 8" 30", 
and from —60° to —80° in declination. 

One major discovery is that a bridge of 
tenuous hydrogen gas links the Large and 
Small Clouds between declinations —72° 
and —76°. This feature had not 
found in a 1954 radio survey of the same 
Kerr and his coworkers. 


been 


region by Dr. 
Its detection was made possible by im- 
proved instrument sensitivity, and by the 
more detailed analysis feasible when data 
are automatically processed. 

The new link and another important 
property of the Magellanic Clouds are 
shown on the accompanying radio map. 
he latter is the “steepness” of the eastern 
edge of the Large Cloud and the western 

















-70° -80° 


-80° =Fo" 


This chart of the area of the Magellanic Clouds gives preliminary results 

of the survey with digitizing equipment and coded tapes. The grid shows a 

few lines of right ascension and declination, and the contours are in units of 

integrated radio brightness at a wave length of 21 centimeters. In addition to 

the link or bridge between the Clouds, the diagram shows the abrupt intensity 
decrease at their outer edges. CSIRO chart. 


edge of the Small, indicated by the crowd- 
ing together of the radio-brightness con- 
tour lines. One of the first tasks of the 
210-foot telescope will be to chart these 
edges with high resolving power, in order 
to locate them more accurately and tell 
how sharp they actually are. 

In agreement with the 1954 survey, the 
total amount of neutral hydrogen in the 
two Clouds was found to equal one bil- 
lion solar masses. The new observations 
have not been fully analyzed from the 
viewpoint of the Doppler shifts caused 
by line-of-sight velocities. It is already 


known that both Clouds are rotating; 


this raises interesting dynamical prob- 
lems regarding the motions in the link 
between them. 

Dr. Kerr characterized the Large and 
Small Magellanic Clouds as forming “a 
single system, sharply bounded, but well 


joined in between.” 





DUST CLOUD AROUND THE EARTH 
(Continued from page 71) 

At the December meeting of the Ameri- 
can Astronautical Society, S. F. Singer of 
the University of Maryland presented a 
theoretical model of the inner portions 
of the dust envelope. The earth’s gravi- 
tation should produce a peak concentra- 
tion of the larger dust grains at a height 
of about 1,000 kilometers. 

Smaller particles, however, will have 
their distribution profoundly influenced 
by electrical drag forces and by solar 
radiation pressure. Dr. Singer has cal- 
culated these effects, finding a relative- 
ly dense dust belt about 6,000 kilometers 
above sea level. Particles below this 
height will be negatively charged, those 
above it positively. The Maryland scien- 
tist suggests this pattern may markedly 
affect the Van Allen belts. 





“ELEMENTS IN ASTROMECHANICS” 
Under this title, Dr. Peter 
Kamp, Sproul Observatory, has just com- 
pleted a series of six semitechnical arti- 
cles in the Journal of the Royal Astro- 
nomical Society of Canada (Vol. 54, Nos. 
1-6, 1960). The six parts are entitled: 
I. The Kinematics of Plane Curvi- 
linear Motion and the Geometry of Conic 


van de 


Sections. 
II. The Laws of Kepler and Newton’s 
Law of Gravitation. 
Ill. The Two-Body Problem; Orbital 
Velocity, Size and Shape of Orbits. 
IV. Keplerian Motion. ‘The 
Element in Orbits. 

V. Energy Relations in Orbits. Ele- 
ments of Space Flight. 

VI. Analysis of Double Star Orbits. 
Stellar Masses and Unseen Companions. 

\ limited number of reprints of this 
series are available to those interested in 
this field. Requests should be addressed 
to Dr. Peter van de Kamp, Sproul Ob- 
Swarthmore Swarth- 


Time 


servatory, College, 


more, Pa. 
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When Patrick Moore took this picture last October, work was nearly completed 
on the dome for the new 102-inch reflector at the Crimean Astrophysical Ob- 
servatory. Photographs with this article were supplied by the author. 


P TO NOW most of the world’s 
greatest telescopes have been set up 
in the United States. Europe has lagged 
far behind, with no large reflector com- 
parable with those at Palomar, Lick, or 
Mount Wilson. The 98-inch instrument 
planned for the Royal Greenwich Ob- 
servatory, at Herstmonceux in England, 
is still a long way from completion. 
However, as I found during a recent 
visit to observatories in the Soviet Union, 
telescope construction is advancing there. 
Probably the best-known Russian ob- 
servatory is Pulkovo, close to Leningrad 
It has a long and honorable history, al 
though the present equipment is almost 
entirely new (see SKy TELESCOPE, 
November, 1954, page 4), for the old ob- 
destroyed by 
World War II. 
the Lenin- 


AND 
servatory was completely 
German shelling during 
Unfortunately, the climate of 
grad district is far from favorable, and it 

inadvisable to erect a large 
there. Therefore, Pulkovo as- 
tronomers have also been observing in 
the Crimea, as conditions near the Black 
Sea are much better. 


would be 
reflector 


For some time, the Crimean Astro- 
physical Observatory, a few miles from 
Simferopol, has possessed a Zeiss 50-inch 
reflector (October, 1955, page 500). The 
telescope’s main function is spectrographic 
work on stars, but it has also been used 
for lunar and planetary studies, mainly 
by N. A. Kozyrev. This was the instru- 
ment with which Kozyrev observed a dis 
turbance inside the lunar crater Alphon 
sus on November 3, 1958. 

Close beside 
is that of the new 102-inch reflector, the 
Europe and _ third 


the dome of the 50-inch 
biggest telescope in 
largest in the world. When I visited the 
Crimea in October, 1960, construction of 
the dome was not quite finished, and 
scaffolding was in evidence. By now the 
102-inch is in operation. There is nothing 
revolutionary about its design, but both 


the optical and mechanical parts have 
been made entirely in the U.S. S. R. This 
instrument will be used chiefly for inves- 
tigations of stars and galaxies, but Kozyrev 
and others will also employ it for the 
moon and planets. 

The next step is to be the construction 
of an even larger reflector, with a mirror 
Io produce optics of 
this size is a truly Herculean task, as will 
be appreciated by anyone who has read 
some history of the Hale 200-inch at Palo- 
mar. However, the project is well unde 


236 inches across. 


way. 
Under the direction of B. Ioannisiani, 
the designs have already been prepared at 
the Leningrad Optical and Mechanical 
Works, and have been approved by its 
technical council. The total weight of 
the moving parts of the telescope will 
540 tons. 
early to say when 
ready. 


be about 
It is still too 
instrument 


this 


huge will be One 


A Note 
on the Large 


Russian Reflectors 
PATRICK MOORE 


tentative estimate gives 1966-67, but 
others are more conservative, allowing 
until 1970 or later. 

The choice of a site is clearly all-im- 
portant. To study this problem, a special 
commission has been formed by the Astro- 
nomical Council of the U.S.S.R. Acade- 
my of Sciences, under the chairmanship of 
N. Kucherov. A new laboratory is being 
set up at Pulkovo to act as a center for 
site-testing research. 

Expeditions from Pulkovo have been 
sent to various parts of the Soviet Union, 
including the Caucasus Mountains, the 
Sea of Azov, Lake Issyk-Kul and the Kara- 
korum desert in central Asia, and the 
Pacific 

No definite decision 
nounced, but it is probable that the 236- 
inch will not be set up in the Crimea. 
One likely location is near the science 
center of Novosibirsk, in the general 
region of Omsk, Siberia. Dr. Kucherovy 
himself has traveled there to study the 
observing conditions. 

Because so much work 
done on the telescope itself, there is no 
upon the 


coast. 
has been an- 


remains to be 
immediate urgency to decide 
site. Further developments will be awaited 
with keen interest all over the world, for 
the 236-inch reflector, when completed, 
should play an important role in astro 
nomical research. 












































Among the many Soviet astronomers that the author met during his trip was 
N. A. Kozyrev (left), an expert in lunar and planetary research. They are 
standing near the entrance to the dome of the 102-inch reflector. 
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OBSERVING THE SATELLITES 


DiscoveReRS XVIII ano XIX 


ITHIN a two-week span in Decem- 

ber, 1960, Discoverer. satellites 
with different purposes were successfully 
near-polar orbits from 
Force Base, California. 
second stage was the 
described on page 


two 
launched into 
Vandenberg Air 
In both firings the 
new Agena B vehicle, 
13 last month, but in several important 
respects the two launchings differed from 
each other, and from earlier Air Force 
shots. 

Discoverer XVIII rose from the ground 
on December 7th at 20:21:00 Universal 
time, boosted by an improved Rocketdyne 
“Block II,” in the Douglas-built 


Chis engine provided a thrust 


motor, 
first stage. 
of 165,000 pounds, instead of the 150,000 
of the earlier Block I. The greater thrust 
gave the fully rocket an 
feet each 
second, nine. A 
vantage is that the missile’s fuel supply 
is used more rapidly; less work 
needs to be spent in lifting fuel against 
allows either carry 
reaching 


58-ton loaded 


acceleration of 13 per second 
instead of major ad- 
hence 
gravity. This saving 
ing a heavier payload, o1 
higher final speed and larger orbit. 
After Agena B, the 
2,100-pound second stage (including the 
300-pound re-entry ¢ apsule) began travel- 
in an orbit inclined 


burnout of the 


ing around the earth i 
81.48 degrees to the 
every 


equator. It passed 
perigee 93.62 
irtificial satellite, 1960¢, initially 
earth’s surface at 
to 143 at perigee, 
Track. 


Discoverers, on the 


through minutes. 


This new ¢ 
rose 420 miles above the 
apogee, and descended 
according to data from Space 


Most first 


earlier 
revolution, reached apogee as they tray 
northward over latitude 17° south, 
19606 this was 2° south. Thus 
with its radiation 
reached only the 


Allen belt, 
near the 


eled 
but for 
the recovery package, 
detecting experiments, 
inner Van 
earth 


lower region of the 


farthest above 


which is 
equator. 

The re-entry 
dozen physical experiments and biomedi- 
cal specimens for testing radiation effects. 
Photographic film packs sensitive to neu- 
trons, X-rays, and gamma rays were in- 
cluded, together with nuclear track plates 
Cultures of 
tissues of kinds, 
and spore prepa- 


capsule carried several 


and radiation dosimeters. 
living human 


human proteins, algae, 


many 
rations were provided by the Air Force's 
School of Aviation Medicine in Texas. 
That school’s have 
announced important findings from simi- 
lar specimens recovered from Discoverer 
XVI, which orbited during an intense 
solar flare. Specimens shielded only by the 
aluminum skin of the vehicle suffered less 
damage than covered by heavy 
metals. Evidently, solar protons generated 
lethal X-rays they collided with 
nuclei of lead Also there 


biologists recently 


those 


when 


gold. was a 


bizarre effect of the space environment on 
cells: a profound metabolic dis- 
that seemed at least partially 
in the laboratory afterward. 


living 
turbance, 
reversible 
The materials in the capsule of Dis- 
coverer XVIII spent a longer time in 
orbit than any other recovered specimens. 
not commanded until 
the 48th revolution, on December 10th, 
shortly after 23:10 UT. This was the 
fourth package recovered in this series, 
and the third \ir Force plane 
snatched the falling parachute in mid- 
air. The pilot, Capt. Gene W. Jones of 
the 6593rd Test Squadron, had also taken 
part in capturing the previous payload. 
Discoverer XIX, the 13th shot of the 
series to attain orbit, started upward at 
20:36:51 UT on December 20th, boosted 
by a Thor equipped with a Block I motor. 
Unlike all earlier Discoverers, this one 
had no re-entry capsule. Instead, its 
Agena B provided a platform with con- 
testing infrared 


The re-entry was 


time an 


trolled orientation, for 
observing techniques. 

The earth and its atmosphere radiate 
an ever-changing pattern of infrared 
It is hoped that future Midas 
against 


energy. 
satellites will be able to detect 
this background the rising column of hot 
exhaust gases from rocket. 
Discoverer XIX’s payload was planned to 
information for the 


days its 


an ascending 


contribute design 
Midas During the five 
power supply lasted, measurements were 
that in- 
Force Base: 


system. 
telemetered to ground stations 
Vandenberg Air 
Island, Alaska; Kaena_ Point, 
and New Boston, New Hamp- 
last of stations received 


cluded 
Kodiak 
Hawaii; 


shire. The these 


the final signal from the satellite’s radio. 

This latest Discoverer, 19607, initially 
had apogee and perigee heights of 394 
and 129 miles, as it circled the earth with 
an anomalistic period of 92.94 minutes. 
The inclination of its orbital plane was 
83.40 degrees. 


WWYV BroapdcastTs 
AND SATELLITE OBSERVATIONS 


of the methods for tracking the 

many artificial satellites now circling 

the earth require a knowledge of the pre- 
cise time at which each observation is 
made. Visual or photographic measure- 
ments of the direction of a satellite from 
radar determinations 
tracking of satellites 


the observing site, 


of distance, radio 


having active transmitters — all depend 


on timing. 

For ideal uniformity, 
from any part of the world 
timed by the same clock. 
nations transmit 
timekeeper 


every satellite ob- 
servation 
ought to be 
Practically, most 
the indications of a 
by short-wave radio signals, 
ceived by the individual tracking stations. 
The clock at a station only an 
intermediate role, linking the 
tions with the radio time signals. At a 
major installation, this clock is usually a 
crystal-controlled oscillator, 
whose indications are 
taneously with the satellite observations. 

Since the radio time signals have many 
other applications in science and industry, 
the British and American government 
agencies responsible for them undertook 


ereat 
master 
which are re- 


serves 
observa- 


electronic 


recorded simul- 


a co-operative program, about a year ago, 
for co-ordinating the transmissions from 


stations GBR and MSF at Rugby, Eng- 


(Continued on page 91) 





Technicians at the 


Vandenberg Air Force Base, 


California, check the fitting 


of a dummy Agena B to the Thor booster rocket. The new Agena is longer and 


heavier than the A 


model, and required careful matching to the existing first 


stage. Official U.S. Air Force photograph. 
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In the author’s contour map of the visible face of the moon, solid lines indicate regions above the general level, dashed 


lines depressed areas. The contours are labeled in units of 0.00001 lunar radius (57.1 feet). 


A Lunar Contour Map 


T is clearly apparent, even to the naked 
eye, that the moon is not a smooth 


and perfect sphere. The terminator, 
or boundary between the sunlit and dark 
parts of the disk, shows large irregulari- 


ties, and these must be caused by real 
differences in height of various portions 
of the lunar surface. 

Several astronomers have attempted to 
determine these variations in height by 
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See facing key chart. 


RALPH B. BALDWIN 


measuring the deformation of the termi- 
nator, but without much success. The 
observations are extremely difficult to 
make accurately, for they usually refer to 
areas where the sun’s rays strike the moon 
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In this simplified version of Ralph Baldwin's chart, only the +100 and the 
—100 contours are drawn (the latter dotted), and the locations of the larger 


“seas” are shaded. 
3, Crisium; 


Imbrium; 9, Nubium; 10, Humorum. 


Numbers mark these maria: 
1, Nectaris; 5, Tranquillitatis; 6, Serenitatis; 7, Vaporum; 8, 
Also, 11 is Oceanus Procellarum. 


1, Australe; 2, Foecunditatis; 


Mare 


Humorum is a particularly deep basin, with a large plateau just to the east 
(right), as the facing map shows in more detail. 


tangentially, so the sunlit portion fades 
out gradually. Telescopic measures are 


affected by individual bias, and those on 


pictures by photographic effects as well. 
No satisfactory contour maps of the moon 
have been made from terminator studies. 

A second method may be used, taking 


advantage of the moon’s librations. At 
different times, we see the lunar globe 
as if it had turned through some 14 de- 
erees. The resulting variation in the 
apparent direction of lunar features al- 
lows height determinations to be made on 
the stereoscopic principle. 

In theory, if the moon were spherical, 
we could measure the positions of lunar 
formations on one photograph, and from 
these positions we could predict exactly 
where such formations would appear on 
photographs taken at different librations. 
Che displacement of an object from its 
predicted co-ordinates on a second pic 
ture depends on the height of the object 
above or below a mean sphere. 

By this procedure, the German astrono- 
mer J. Franz in 1899 prepared a very 
rough contour map from 55 points. In 
1958 at Vienna University Observatory, 
G. Schrutka-Rechtenstamm recalculated 
measurements by Franz of 150 lunar fea- 
tures, and in collaboration with J. Hop- 
mann published a somewhat better chart. 


No other contour based on the 
stereoscopic principle are available. 

In September, 1960, I completed the 
accompanying contour map of the moon, 
from an extensive series of measures of 
696 points on five photographs taken with 
Lick Observatory’s 36-inch refractor. The 


co-ordinates were determined with a pre- 


maps 


cision measuring engine at Dearborn Ob- 
servatory of Northwestern University. An 
accuracy approaching that of stellar paral- 
lax work is needed, but the tiny craters 
involved are by no means as sharp as 
stellar images. They range from about 
one to 10 miles in diameter. 

The probable error for a single deter- 
mination of height turned out to be 
+ 2,270 feet, or about two-fifths of a mile. 
This is considerably smaller than the 
six-mile range of heights found for the 
surface at the positions of these craters. 
Hence the map should be reasonably re- 
liable. The contour lines are labeled in 
units of 10° lunar radius, which corre- 
sponds to 57.1 feet. Thus, the difference 
in elevation is about half a mile between 
neighboring contour lines, for they are 
drawn for 50-unit intervals. 

The map shows several facts clearly. 
All of the great maria (indicated by shad- 
ing in the key chart) are depressed areas. 
The regions presumed to be formed by 


asteroidal impacts — Mare Imbrium, Mare 
Humorum, Mare Crisium, Mare Nectaris, 
Mare Serenitatis — are very low. 
the shelf around Mare Nectaris, 
inside the Altai Mountains, is slightly 
depressed. Oceanus Procellarum is 
and variable in depth. 

In the highlands of the southwest quad- 
rant of the moon, there is evidence of a 
rise in the surface from the limb toward 
the center. Also in this region, there 
is an extensive low area near Mare Aus- 
trale. 

Another noteworthy property is that in 
most directions the surface slopes down 
toward the dark areas for at least 100 
miles, the descending gradient continuing 
out onto the maria. 

Full details on this project will be 
given in my forthcoming book on the 
moon, to be published by the University 
of Chicago Press. 


and 
Also, 


low 





UNUSUAL NEW STAR IN M31 

Although about 26 novae appear each 
year in the great Andromeda galaxy, ac- 
cording to Halton C. Arp (Sky AND TELE- 
score, July, 1956, page 394), most are very 
faint objects, seldom becoming brighter 
than 16th magnitude. Last fall, however, 
an exceptionally bright M31 nova was 
discovered by L. Rosino, Asiago Observa- 
tory, Italy. 

The new object appears on seven photo- 
graphs taken with the Asiago 48-inch re- 
flector between October 22nd and No- 
vember 26th. On the first date, the star’s 
photographic magnitude was 19.5; maxi- 
mum light, 15.0, occurred on November 
14th; and six nights later the nova had 
faded to 16.3. 

According to Dr. Rosino, the absolute 
magnitude at maximum was —9.2, con- 
siderably more luminous than typical 
Milky Way novae. Its brightness changes 
are, however, unusually slow for a nova 
of extreme luminosity. 

Dr. Rosino reports his observations in 
Circular 1747 of the International Astro- 
nomical Union, where he gives the loca- 
tion of the new star as 12’.4 north and 52” 
east of the nucleus of M31. 

NEW COMET 1960n 

An 8th-magnitude comet in Cepheus 
was discovered on December 26th by M. 
P. Candy, of the Royal Observatory in 
England. Subsequently astronomers at 
Sonneberg Observatory, East Germany, 
found images of Comet Candy on patrol 
plates taken on December 17th and 24th. 

lhe new comet traveled rapidly south- 
ward, changing little in brightness. Peri- 
helion passage will be on February 8th, 
according to Mr. Candy. He gives the fol- 
lowing predictions of 1950 right ascen- 
sions and declinations: February 5, 23" 
30™.8, +12° 52’; 10, 23" 33".8, +10° 19; 
15, 23" 36™.4, +8° 07’. The comet will be 
a 9th-magnitude object in the morning 
sky, passing from southern Pegasus into 
western Pisces. 
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At Fargo, North Dakota, on a calm night in late December, with the temperature slightly below zero, Dewey Bergquist re- 
corded these rays in the sky caused by ground lights reflected from ice crystals floating in the air. Similar light pillars 
were seen by Terry Yorks in Syracuse, New York, on the same evening, December 27th. 


LETTERS 


April, 1960, issue 


Sir: 

On the cover of the 
of Sky AND TELEscopr, there was a picture 
of an The letters in 


the May issue, page 391, seemed to agree 


“unusual aurora.” 


that this phenomenon was caused by ice 


crystals in the atmosphere. 

During the evening of December 27th, 
I noticed light that looked 
exactly like the ones in the \pril photo 
But the night was overcast, and 


pillars of 


graph. 


the “aurora” seemed to be on the wrong 


side of the clouds! 


[his 


cated in a shopping center, where I saw 


was on my way to a theater lo- 


that the columns in the sky were caused 


At 1:18 p.m., December 6, 1882, stu- 
dents at Vassar College took this pic- 
ture of Venus (black disk) in transit 
across the sun. Small specks on the 
sun’s face are photographic flaws, not 
sunspots. South is toward the top. 
Photograph from the archives of Vassar 
College Observatory. 


by the lights there. 
about 10° Fahrenheit, 
flurries. 


The temperature was 
and the air was 
full of snow 
PERRY YORKS 
104 Ormsby Dr. 
Syracuse 4, N. Y. 
Sir: 

\t 8 p.m. December 27, 1960, when the 
temperature was —4° F. and rising, | 
noticed towering frost-crystal spikes caused 
by lights in the center of town about a 
mile to the north of The effect 


then noted in all parts of the sky, wher- 


me. was 
ever there was a bright light source on 
the ground, and lasted about 90 minutes. 

\utomobiles on the main highway pro 
duced a solemn procession of rays that 
looked 


single spike moved above a car on a dis 


like an aurora; to the south a 


tant road. The cold, damp outside air 

caused my Rodenstock camera’s lens to fog 

slightly. With Tri-X film at f/2.8, 1 
exposed these pictures for 10 seconds. 

DEWEY BERGQUIS1 

Station WDAY-TV 

Fargo, N. D. 


Sir: 
With the 


Mercury, some readers might 


wide interest in the recent 
transit of 
like to see the accompanying photograph 
of the last transit of Venus. It was taken 
on December 6, 1882, 
Observatory, where Maria Mitchell made 


visual observations of the contacts and di 


at Vassar College 


rected the taking of photographs, assisted 
by Mary Whitney and several students. 
I have been unable to find an exact 
description of the instrument used, except 
for this account in a local newspaper: 
“The apparatus looks exactly like a sec- 
tion of stovepipe, about twenty-five feet 
supported in a horizontal position, 


long, 


with a glass at one end to reflect the image 


86 Sxy AND TELEscoPE, February, 1961 


of the sun into the pipe, and a slide at 
the other to receive the sensitive plate. 
Iwo ladies were adjusting it, and a mo- 
ment later them went into the 
observatory to get the plate. When she 
returned a slight delay took place but 
after a minute the plate was put into po- 
sition, a lady took her stand at a chro- 
nometer, which stood on a chair close by, 
to note the time, the one in charge said 
‘Now!’ and the next instant the plate was 
carried away to be developed.” 

Three of the original photographs are 
They contain 


one of 


still in existence. some 
flaws, and although there were sunspots 
visible that day, I cannot detect them on 


the original negatives. 


HENRY ALBERS 
Vassar College Observatory 
Poughkeepsie, N. Y. 


ORDERS FOR BACK ISSUES 


The stock of back numbers of this 
magazine for the first 16 volumes (No- 
1941, to October, 1957) has 
been transferred to Johnson Reprint 
Corp., 111 Fifth Ave., New York 3, 
N. Y., from whom issues still in print 
be ordered. That company is at 
present reprinting the first four vol- 
umes in photo-offset form, to be avail- 
able later this year. Eventually, as de- 
mand warrants, other out-of-print num- 


vember, 


may 


bers will be reissued. 

Recent back numbers, Vols. XVII 
to the present (beginning November, 
1957), should be ordered from the 
circulation office of Sky AND TELESCOPE, 
19 Bay State Rd., Cambridge 38, Mass. 
All issues except April and November, 
1958, and September, 1959, are in good 
supply. The price is 75 cents per copy, 
including mailing, $6.00 for 12 
ordered at one time. 


issues 





VIRGO A 


Otto STRUVE 
National Radio Astronomy) 


Observatory* 


N 1948, John G. Bolton} announced 
the discovery of a new discrete source 
radio emission in the con- 


It was, there 


of cosmic 
stellation Coma Berenices. 
fore, originally named Coma Berenices A. 
However, position measurements of radio 
sources were still crude 13 years ago, and 
Bolton’s original determination was off by 
about 30 minutes in right ascension and 
eight degrees in declination. 

\ year later, Bolton, G. J. Stanley, and 
O. B. Slee obtained a more accurate po 
sition with the help of sea interferome- 
ters. Such an instrument has one antenna, 
and measures the interference of the di 
rectly received beam and the beam that 
reaches the antenna after being reflected 
Their improved 
41’, placed the 


from the ocean’s surface. 
position, iz 1-12 
radio source in Virgo, and enabled the 
\ustralian team to identify it with an 
elliptical galaxy, Messier 87 (NGC 4486), 
well-known 


OQm 
at ’ 


which is a member of the 
cluster of galaxies in Virgo. 
According to F. Zwicky, this large, near 
by group of galaxies extends from 12" to 
13" in right ascension, and from 0° to 
+20) 16 ob 
jects listed by Messier, and has about 150 


in declination. It contains 


members in the Shapley-Ames catalogue. 


+A staff member of the Commonwealth 
Scientific and Industrial Research Organiza- 
tion, Sydney, Australia, recently at Cali- 


fornia Institute of Technology. 


Part of the extensive Virgo cluster of galaxies, from a photograph taken with 

Harvard’s 24-inch Schmidt telescope. North is toward the upper right. The 

bright globular galaxy Messier 87 is left of center, and Messier 84 is nearest 

the lower right corner. Both are cosmic radio sources described in this article. 

See page 148 of the February, 1955, issue for a key chart identifying other 
galaxies in this picture. Harvard Observatory photograph. 


The total number of galaxies in the Virgo 
\bout 
in diameter, according to C. W. 


12 degrees 
(llen, 
the system is 13 million light-years distant, 


cluster may be 2,500. 


and its apparent velocity of recession is 
1,200 kilometers per second. The brightest 
members, all galaxies of the elliptical 
type, are of apparent photographic mag- 
nitude 10. 

Virgo A, 
named, is the fifth brightest discrete radio 
than the 


as Bolton’s discovery was re- 


source in the sky (other sun) 


The luminous jet of 
M87 is shown divided 
into segments in this 
picture taken by the late 
Walter Baade with the 
200-inch Hale reflector. 
North is at the top. 
Mount Wilson and Pal- 
omar Observatories 
photograph, reproduced 
from the “Astrophysical 
Journal.” 


that we observe at a frequency of 100 
megacycles per second. Like Cassiopeia 
page 190 of Sky AND 
1960, the 


intensity of M87 at different frequencies 


\, described on 
TeLescore for October, radio 
shows that most of the emission is of the 
nonthermal or synchrotron type. 

M87 M84 are both 
elobular in form, differing only slightly 
M87 has a 


very remarkable feature, shown on short 


and its neighbor 


in optical brightness. But 


exposure photographs with large reflec 


tors. This is a brilliant jet, extending 


out from the nucleus toward position 
angle 290 degrees. Longer exposures, such 
as the picture on page 88 made with 
the 200-inch Palomar telescope, reveal a 
rich envelope of globular clusters sur 
rounding this galaxy. 

The jet is about 20 seconds of arc long, 


Chis 


feature is much bluer than M87 itself, and 


and averages two seconds in width. 


according to M. Humason its optical spec 
trum is continuous, without absorption 01 
emission lines. 

In 1956, W. Baade took direct photo 
graphs through a polaroid filter, to dis 


*Operated by the Associated Universities Ine 
under contract with the National Science Foundation 
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Scores of globular clusters appear as hazy specks surrounding the galaxy M87, 
in this negative print of a long-exposure picture taken with the 200-inch 
Hale reflector. Mount Wilson and Palomar Observatories photograph. 


cover that light from the condensations in 
the jet is strongly polarized (see Novem- 
page 261). The inner and 
outer knots are brightest with the filter 


ber issue, 


in one position, but the middle con- 


densation appears brighter when the 
polaroid is turned through a right angle. 
Baade’s findings were confirmed and ex- 
tended in 1959 by W. A. Hiltner at Mc 
Donald Observatory. Armin J. Deutsch 
finds the jet exceedingly brilliant when 
observed with the 200-inch 


Apparently its optical radiation is 


visually tele 
scope 
of the synchrotron type, resembling the 
diffuse light of the Crab nebula, which is 
the supernova remnant in the constella 
tion. Taurus. 

R. Minkowski found 


M87 to have a normal G type spectrum 


Baade and have 


but superimposed on its nuclear region is 


ejection from the nucleus, and that the 
oxygen emission line comes from jet 
material that is still very close to the 
nucleus, if not inside it. 

Radio astronomers have devoted much 
effort to correlating the radio-brightness 
distribution with optical features of M87. 
In 1953, B. Y. Mills in Australia found 
that the radio emission comes from an 
elliptical area, whose major axis is ap- 
proximately at right angles to the jet. 
Last year Bolton announced that Virgo A 

brightness distribution. 
extended source roughly 
10 minutes of arc in size, and a source 
smaller than one minute of arc, pre- 
sumably associated with the jet. 

Another Caltech radio astronomer, Alan 
T. Moffet, discussed the radio spectrum 
of Virgo A at the December, 1960, meet- 
ing of the American Astronomical Society. 
His chart shows how the flux from the 
entire source increases markedly with de 
creasing frequency. However, the rela- 
tive contributions from the small source 
(core) and the large one (halo) change 
along the spectrum. Recent French work 
from Meudon Observatory shows that at 
1420 megacycles the core provides 60 per 
cent of the total flux. Moffet’s own 


has a double 


There is an 


A comparison of M87 
as it would look to 


eyes 
radio 


that 
waves 


could see 


(right) 


and as it appears in 


photographs 


(left). 


North is upward, and 
the radio ellipse is 
roughly at right an- 
gies to the jet. Af- 
ter 8. Y. Mills, from 


“Australian 


Journal 


of Physics.” 


a strong forbidden emission line of ion- 
ized oxygen. With reference to the over 
all spectrum, this line is displaced toward 
the violet by an amount corresponding to 
a 300-kilometer-per-second velocity of 
The two Palomar astronomers 


approach. 
suggested that the jet was formed by 








1 1 


Radio flux measure- 
ments of Virgo A at 
different frequencies are 
compared with a 
straight-line trend in A. 
T. Moffet’s diagram. 
Symbols AS __ indicate 
data by Adgie and Smith 
(Cambridge, England); 
S, Seeger and others 
(Leiden, Netherlands); 
PT, Piddington and 
Trent (Sydney, Austra- 
lia); M, Metzer (Bonn, 
Germany). Also, NRAO 
is the National Radio 
Astronomy Observatory, 
NRL the Naval Re- 
search Laboratory, both 
in the United States. 
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measurements at 958 megacycles indicate 
the core contributes half. At the still 
lower frequency of 101 megacycles, Mills 
attributes not more than one-fourth of 
the cotal energy to the small component. 
The diameters of core and halo are 0.6 
and 6.5 minutes of arc, respectively, ac- 
cording to Moffet’s observations. 

All these results seem to indicate differ- 
ing radio spectrum energy distributions 
for the core and halo, the former domi- 
nating at higher frequencies. The flux 
large source changes directly 
with the wave length, while the core 
varies as the 0.35 power of the wave 
length. But at 8000 megacycles, observa- 
tions at the National Radio Astronomy 
Observatory give an unexpected steepen- 
ing to the core’s spectral curve. Never- 
theless, the dual nature of Virgo A is con- 
sistent with Moffet’s preliminary survey 
of brightness distributions in 130 radio 
sources. He finds some sources contain a 
core and a halo, while others have a 
double-peaked structure resembling Cyg- 
nus A. 

At Green Bank recently, Frank D. 
Drake measured very accurately the po- 


from the 








3.75 - cm. 
position 


—— 
10 seconds 











F. D. Drake measured the position of 
3.75-cm. Virgo A radiation as at the 
center of the cross; lengths of its arms 
indicate uncertainty range. All charts 
on this page are courtesy of the Na- 
tional Radio Astronomy Observatory, 
Green Bank, West Virginia. 


sition of the center of Virgo A’s radio 
emission. His observations with the 85- 
foot Tatel telescope were made at a wave 
length of 3.75 centimeters, and place the 
radio center about 30 seconds of arc 
northwest of the optical center of M87. 
As the chart shows, the jet extends ap- 
proximately in this direction. 

In 1958, at the Paris symposium on 
radio astronomy, C. A. Shain reported 
that Mills had observed a faint extension 
of radio emission, reaching out a degree 
or more from M87, approximately in the 
direction of the jet. This finding gained 
new significance from Campbell M. 
Wade's discovery at NRAO this past fall 
of a new radio source in the Virgo cluster 
which he identifies with M84 (NGC 4374). 
Ihe new source, about 1/30 the strength 
of Virgo A, is located along the line of 
the jet, and it may account for the faint 
extension found by Mills. 

On ordinary photographs M84 does not 
look unusual; it seems a globular galaxy 
about as bright as M87. But A. Sandage 
has found a series of short-exposure plates 
of M84, taken by the late Edwin P. Hub- 
ble with the 100-inch telescope at Mount 
Wilson Observatory. Several of these 
pictures, especially one exposed for 15 
seconds, show a central band of absorb 


ing material, possibly similar to the ¢on- 
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12h 20™ 24” 26" 30” 
RIGHT ASCENSION 


These 10-cm. radio scans of M84 and 
M87 were made in direct succession by 
Dr. Wade on October 23, 1960. The 
broken line indicates resetting the 
telescope from a declination of +13° 
07’ for M84 to +12° 37’ for M87. The 
peak deflection on M87 corresponds to 
an antenna temperature of 10° Kelvin, 
that on M84 to 0.6°. The half-power 
beam-width was 16 minutes of arc. 


spicuous dark lane crossing NGC 5128, 
the intense radio source Centaurus A, 
which is pictured on page 260 of last 
November’s issue. 

The physical nature of M87’s bright jet 
remains unexplained. I. S$. Shklovsky has 
suggested that it shines by synchrotron 
radiation emitted by fast-moving elec- 
trons in a magnetic field (see page 192 
of the October, 1960, issue). He points 
out that the jet’s surface brightness is 
100 times greater than that of the diffuse 
light of the Crab nebula. The jet con- 
densations have linear dimensions of 
about 300 light-years, while the Crab is 
only three light-years in diameter. Hence, 
the emission per unit volume is roughly 
the same in both objects. 

If the magnetic field in each case is 
about 10“ gauss, the production of the 
jet’s optical synchrotron light would re- 
quire electrons with energies of about 
5 x 10" electron volts. About one of 
these high-energy electrons per 10° cubic 
centimeters would be needed in the jet. 

Undoubtedly, such fast electrons would 
diffuse gradually from the jet throughout 
the rest of the M87 galaxy, in the course 
of several million years. They could ac- 
count for the larger radio source discov- 
ered by Bolton. The radio emission from 
both the large source and jet could be 
produced by slower electrons, with ener- 
gies of about 10° volts, there 
being about three such electrons per 10° 
cubic centimeters. 

Shklovsky makes the following surmise 
regarding the origin of the jet: 

‘It would be natural to think of some 


electron 


explosion of grandiose proportions, ex- 
ceeding by far even such exceptional phe- 
nomena as supernova outbursts, perhaps 
with 10° times as much energy. The mass 





the beam of the 85-foot Green Bank 

dish, Campbell Wade obtained this 

high-sensitivity record of its 10-cm. ra- 

diation. The integrating time here was 

only five seconds, compared to 20 sec- 

onds for the tracings of M84 and M87 
at the bottom of this page. 


equivalent of the energy released would 
be about 100 suns.” 

No galaxy save this giant elliptical 
system M87 definitely has a jet; it may 
well be that these gigantic explosions 
occur only in ellipticals. Since the rem- 
nants — the jets — presumably persist for 
millions of years, they may be quite 
rare, or we should see more of them, as 
there are many elliptical galaxies. 

Yet there are other giant ellipticals, 
such as Centaurus A and M84, that do not 
now possess optical jets though they are 
strong sources of radio emission. ‘The syn- 
chrotron radio emission perhaps lasts very 
much longer than its optical counterpart. 
The Crab nebula source is 900 years old 
and emits both, whereas the great Cygnus 
loop, perhaps 50,000 years of age, emits 
radio synchrotron radiation but not opti- 
cal. Could it be that the equatorial 
bands of absorbing material in NGC 5128, 
for example, represent the aftermath of 
a jet explosion? 
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Q. Why are three observed positions 
of a new asteroid needed for calculating 
its orbit? 

A. Each observation gives three items 
of information: a right ascension, declina- 
tion, and time. To compute the orbit, 
eight unknowns must be evaluated: two 
elements to define size and shape of the 
orbit, three elements to specify the orien- 
tation of the orbit, and a sixth giving 
time of perihelion; in addition, two dis- 
tances to the asteroid must be found. 
Hence a minimum of three observations, 
providing nine items of information, are 
required. 

Q. What periodic comets are expected 
to return in 1961? 

A. According to the Handbook of the 
British Astronomical Association, Comets 
Encke, Comas Sola, Forbes, and Schwass- 
mann-Wachmann 2 are successively due 
to pass perihelion in 1961. In addition, 


Comets Grigg-Skellerup, Perrine-Mrkos, 


Harrington-Abell, 
all of which 
may be recovered in 1961. 


Tempel 2, and Faye, 
come to 1962 perihelia, 

Q. What are the distinctive properties 
of S-type stars? 

A. This rare class consists of cool, red 
stars, much like those of class. M, except 
that their spectra show dark bands of 
Most § stars vary in 


zirconium oxide. 


brightness. 


Q. What is the extent of the United 
States in longitude? 

A. The easternmost point in Maine 
is at longitude 67° west, the westernmost 
part of the Aleutian Islands at 174° east. 
From 67° west to 180° is 113°, and from 
180° to 174° east is 6°, giving a total of 
119° -- almost a third of the angular 
distance around the globe. 

Q. Is a solar-rate clock drive suitable 
for star and planet observations? 

A. Yes. The slight error of the differ- 
ence between solar and sidereal driving 
rates is negligible for general observing 
and short-exposure photography; it is 
easily corrected with the telescope’s slow- 
motion controls. W. E. S. 
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At about 136° east longitude and 35 





: - 


north latitude, 240 miles west of Tokyo, the Kwasan Observatory stands on a _hil!- 


top. It is staffed by five astronomers. At the left in this picture is seen the opened roof of the temporary housing for the 
new 234-inch Cassegrainian reflector, while at upper right is the dome for the 12-inch refractor. All photographs with this 


article were supplied by the author. 


Kwasan Observatory in Japan 


SHOTARO MiyAMoTo, University of Kyote 


AST of the city of Kyoto, on the 
E mountain backbone of Japan’s larg 
est island, Honshu, stands Kwasan 
Observatory. It is named for the round, 
flat-topped hill on which it is situated, 
about 720 feet above sea level. Its tele 
scopes are shielded from the lights and 
smoke of Kyoto by several other hills, 
and in nearly every direction there is a 
vista of the mountains of central Japan. 
Ihe observatory, established in 1929, be 
longs to the science faculty of the Uni 
versity of Kyoto 
[he picture on this page is an en 
larged aerial photograph showing six of 
faced ap 


our buildings Ihe camera 


proximately toward the northwest; a more 


exact orientation 1s provide d by the north 
south slit of the meridian house, in the 
center of the picture, for the 33-inch As 


kania transit instrument. On top of the 
five-story main building is a 30-foot dome 
that shelters our 12-inch [/15 Cooke re 
fractol Ihe smaller dome contains 

7-inch Zeiss-Sartorius te lescope 

Observations of the sun are an impor 
tant part of our work. In the foreground 
of the picture above is the solar labora 
tory, containing a 12-inch coelostat and 
a darkroom. A new building for solar 
spectroscopy is now under construction, 
and should be completed in April this 
year. Its 27}-inch coelostat and spectro 
heliograph will greatly facilitate our solar 
program. 

Between the solar laboratory and _ the 
astronomers’ dormitory stands the sliding- 
rool temporary housing of our new Casse¢ 
grainian reflector, designed especially for 
photography. Its 


lunar and_ planetary 
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5 primary mirror has an aperture of 
234 inches. The instrument is equipped 
with automatic moon and planet cameras, 
and its driving worm was precisely lapped 
to avoid any irregularity in the motion 
of the telescope. This reflector was con 
structed by the Tsugami firm of Tokyo, 
Japan 

\s the description of our equipment 
indicates, most of the work at Kwasan 
concerns objects in the 
Investigations of the sun’s 


Observatory 
solar system. 
spectrum, the meteorology of Venus and 
Mars, the moon’s surface, and the earth’s 
upper atmosphere are now in_ progress. 
We are participating in the international 
campaign for co-operative observations of 
Mars, under the direction of A. G. Wilson 
at the Rand Corporation in Santa Monica, 
Cahfornia. Our activities are closely re- 





Kwasan Observatory’s newest large instrument is this 234-inch reflector de- 


signed especially for lunar and planetary observing. 


At the Cassegrainian 


focus, note the brackets attached to carry automatic cameras. Curved hand 
rails on the mirror cell provide for manual slewing of the instrument. The 
guide telescope is revealed by part of its shadow (lower right). 


work at 


Kyoto 


\strophysics, 


lated to the theoretical 
University’s 
treating the atmospheres of the sun and 


Institute of 
stars, Fraunhofer lines, radiative transfer, 
and planetary nebulae. 

During the years 1958 to 1960, the 12- 
inch refractor was employed in taking 
photographs of the moon under many 
obtain the 


different illuminations. To 


best definition, the pictures were made in 


orange light with the aperture reduced to 
nine inches. A lunar atlas consisting of 
85 of these pictures has recently been pub- 
lished as Contribution No. 95 of the In- 
stitute of Astrophysics and Kwasan Ob 
servatory, Kyoto University. Intended to 
aid interpretation of the moon’s surface 
features, these photographs will be sup 
plemented by larger-scale ones taken with 


the 23-inch reflector. 


Beyond Kiyomizu and Shoogun-duka hills lies Kyoto, the third largest city 
in Japan and the national capital from 794 until 1868. Though it is relatively 
near the city, the observatory is well shielded by the hills. 


OBSERVING THE SATELLITES 
(Continued from page 83) 


land: NBA in the Canal Zone; WWYV at 
Beltsville, Maryland; and WWVH_ in 
Hawaii. As a result, the time signals from 
the two last stations, operated by the Na- 
tional Bureau of Standards, have been re- 
tarded by 0.005 second, beginning with 
January I, 1961, to bring them into closer 
agreement with the other three. 

This change will not require any altera- 
tion in procedure by those who have been 
using the corrections to WWYV signals 
published at intervals by the U. S. Naval 
Observatory. At Washington, the ob- 
servatory compares WWV signals 
with those from many other stations, with 
clock, and 


observations of 


time 


its own cesium-beam atomic 
with 

Variations in the 
length limit the accuracy to which a satel 
lite-tracking station can compare its own 
clock with WWV. In some parts of the 
world, there is the further difficulty that 
simultaneously 


astronomical stars. 


propagation path 


other transmitters are 
broadcasting their time impulses on the 
standard frequencies. At the 


\strophysical Observatory’s 


same 
Smithsonian 
satellite-camera 
usually solved by orienting the antenna 
specifically for WWV, and by choosing a 
time of day when WWV’s signal is strong- 


est relative to the others. 


sites, this problem is 


\ second, more conspicuous change in 
WWYV’s practice, introduced on the same 


date, may be noticed by anyone who 


tunes in on one of its frequencies 2.4, 
5, 10, The sta 


tion now broadcasts 10 times per hour a 


nr 9 _ or si ; 
15, 20, or 25 megacycles. 


special high-speed timing code. It comes 
minute after the 


fifth minute there 


at the seventh start of 
each hour, and every 
after, except on the 47th, during WWV’'s 
silent period. 

Too fast to interpret by ear, this code 
can be read by appropriate recording de 
tells the day of the year, hour, 
and second, and also provides 
The 
bers are coded in a binary system, utiliz 


different 


vices. It 
minute 
0.01- and 0.1-second 


markers. num 


ing one-kilocycle tones of two 


durations. A one-second rhythm can be 
heard, as before. 

\ circular containing information fo1 
users of WWV and WWVH time signals 
can be obtained by writing the National 
Bureau of Standards, Boulder Labora 
tories, Boulder, Colo. 

Satellite trackers as well as astronomers 
throughout North America make wide use 
of the signals originating from the Do 
minion Observatory, Ottawa, Canada. 
These are broadcast on frequencies of 
3.33, 7.335, and 14.67 megacycles. A par 
ticularly convenient feature for the ama 
announcement identi 
The Dominion Ob 
servatory distributes a descriptive leaflet. 

MARSHALL MELIN 
Research Station for Satellite Observation 


P. O. Box 4, Cambridge 38, Mass. 


teur is the voice 


fying each minute 
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ASTRONOMICAL SCRAPBOOK 


J. N. Keri 


TERE is an often quoted complaint 

of W. H. Pickering about lunar 
terminology: As a general rule, the large 
a crater, the smaller the contribution to 
selenography by the man after whom it 
was named. Great observers like Miadler 
and Schmidt have been honored with 
minor formations, while the huge ring 
plain Plato is called after a philosopher 
whose addition to our knowledge of the 
moon’s surface was probably nil. 

The earthly fame or obscurity of a 
selenographer also is sometimes an un- 
trustworthy measure of his merits. For 
example, there are major figures from 
central and eastern Europe whose work 
is almost unknown by English-speaking 
amateurs, mainly because their writings 
are hard to 
languages. 

A case in point is the German observer, 
Johann Nepomuk Krieger (1865-1902), 
whose beautiful lunar drawings were of an 
excellence that 


find or use inconvenient 


remains perhaps un 


2k: THE MOON HALF-WON 


matched to this day. The brief allusions 
to Krieger in some recent books fail to 
convey the importance of his moon 
atlas. The portion of it he managed to 
complete before his early death is still a 
storehouse of information. 

Krieger’s career was like that of many 
other amateurs, but with greatly enhanced 
His intense urge to 
become an astronomer originated from a 


lights and shadows. 


desire to escape the limited daily life of 
the mountain hamlet of Unterwiesenbach 
in Bavaria, where he was born on Febru- 
ary 4, 1865. There his father ran a small 
brewery and an inn, in which the boy 
started work at the age of 15, after a 
year in agricultural school. 

It is not quite certain how his attention 
first turned to astronomy, whether from 
books or through a fellow townsman 
nicknamed “the stargazer.”” But he early 
obtained a small telescope and began 
active observing, especially of the moon. 
In 1886, Krieger visited Hermann Klein 


in Cologne, for advice on his future. 
Klein was Germany’s outstanding popu- 
larizer of astronomy at that time, the 
author of several good books for ama- 
teurs and the editor of the journals 
Copernicus and Gaea. A _ skillful lunar 
observer himself, Klein had translated E. 
Neison’s famous monograph, The Moon, 
from English into German. 

The professor warmly en- 
couraged Krieger to go on with a career 
in selenography, and urged him to study 
the mathematics that had been omitted in 
a spotty education. Klein also advised 
mastering the graphic arts and photogra- 
phy. Furthermore, he gave Krieger an 
introduction to Hugo Seeliger, the direc- 
tor of Munich Observatory, who became 
a lifelong friend. 

By selling the brewery after his father’s 
death, Krieger obtained the money to 
move to Munich, where he attended uni- 
versity classes in mathematics, physics, and 
But it was not long before 
he had neither the back- 
ground taste for mathematics, 
and that his future in astronomy must be 
as an amateur. 


Cologne 


astronomy. 
he knew that 
nor the 


J. N. Krieger’s chart of the Hyginus rille and its surroundings was based on 34 nights’ work with a 104-inch refractor. 
It is reproduced on slightly reduced scale from his 1912 atlas. The 59 rilles in the picture have a combined length of 
two-thirds the moon’s diameter. Compare with Gilbert Fielder’s drawing in the April, 1960, issue (page 337). 
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The Bavarian amateur J. N. Krieger 
(1865-1902) was one of the finest lu- 
nar observers of all time. This por- 
trait is reproduced from the frontis- 
piece of his 1912 “Mond-Atlas.” 


Krieger thereupon built an observatory 
in the Munich suburb of Gern-Nymphen- 
burg, equipped with a good 10}-inch re- 
fractor. Here he began his life’s work, the 
task of accurately charting the moon's 
surface in a systematic manner. 

This has been the ambition of 
amateurs, but Krieger’s long and careful 
preparations put him in a class by him- 
self. Although the keen-eyed German 
showed much skill in drawing, this was 
not inborn, but developed through per- 
sistent effort. From the start, he realized 
the value of charts that everywhere reach 
level of detailedness: ‘The 
selenologist finds that some small 
area, randomly chosen, has been deline- 


many 


the same 
who 
ated with utmost minuteness will easily 
attach undue importance to it, perhaps 
basing an evolutionary theory on what 
was really faulty planning by the ob- 
server. 

To get this uniformity, Krieger habitu- 
ally worked with a power of 260, also 
reducing his 10}-inch aperture to 6} 
inches. On first looking into the eye- 
piece with full aperture at this magnifica- 
tion, he could see fine details that became 
quite invisible a few minutes later, owing 
to glare. In the best seeing, when the 
full objective was usable with very high 
powers, there was more fine structure than 
could be sketched. 

Krieger’s most important 
was to use low-contrast prints 
scale moon photographs as the 
his drawings, thereby insuring 
in the placement and sizes of lunar fea- 
tures. This valuable technique has been 
surprisingly little used by other workers 
until fairly recently. At first, Krieger was 
provided by Klein with photographs taken 


i:.novation 
of large- 
base for 
accuracy 


with the Lick 36-inch refractor; later, 
he used mainly Paris pictures sent him by 
M. Loewy and P. Puiseux. 

Ihe years 1890 to 1894 were spent in 
developing skills and techniques, and 
Krieger regarded them as a_ practice 
period, preliminary to his main effort. 
The 28 best of the 125 drawings from that 
time were published in 1898 at Trieste 
as the first volume of Krieger’s atlas. 

In 1895 he transferred the observatory 
from the northern side of the Alps to the 
southern, where he hoped to find clearer 
skies and steadier seeing at Trieste, near 
the head of the Adriatic Sea. The year 
1896 was spent in readying the new Pia 
Observatory, which Krieger named after 
his wife. Finally, in 1897 he resumed his 
labor with great. energy, securing 103 
drawings in the first half year. 

Krieger had now refined his method 
to assure utmost reliability. For each 


aa 


lunar area to be charted, a photographic 
print was chosen with a scale of about 12 
feet to the moon’s diameter. At the tele- 
scope, additional features were entered on 
the same print during 10, 20, or more 
nights, with a different colored pencil 
each night, so that the color was a key to 
the date when a particular feature was 
noted. 

Next, all these markings were neatly 
transferred to a second print. On a night 
of good seeing, when the throw of shadow 
on the moon matched that when the 
photograph had been taken, this print 
was compared with the moon and cor- 
rected. Finally, a finished copy would be 
made on a third print using lead pencil 
and charcoal, to serve for reproduction 
in the new atlas. 

In this laborious way, Krieger produced 
depictions of the moon’s surface that are 
startlingly superior to almost all other 


The lunar crater Gassendi, 69 miles in diamever, has fascinated generation 

after generation of amateur observers, because of the delicate maze of hills, 

ridges, rilles, and pits on its broad floor. Krieger spent parts of 15 nights making 

this faithful depiction, here reproduced from Plate 46 of his 1912 atlas. South 
is above, west to the left. 
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The eastern part of Mare Tranquillitatis, from Plate 30 of Krieger's atlas, 
is remarkable for the complex pattern of ridges and rilles, 39 of the latter 


being charted here. The crater at the bottom is Arago, with 
dome to its right. In the upper left, the small crater Moltke 
shadow. This is the same area described by Brian Warner on 


a large low 
casts a long 
page 286 of 


the November, 1960, issue. 


meticulous accuracy, 


They 


amateur efforts, in 


aesthetic appeal, and_ legibility. 
give an uncomfortable feeling that most 
later visual work falls short of his stand- 
ards. 

Krieger's hope to cover the entire visible 
face of the this fashion 
never fulfilled, despite his single-minded 
energy. The year 1898 was one of cease- 


moon in was 


less activity, yielding 458 observations on 
92 nights. His days were spent preparing 
photographic bases, collating and finish- 
ing drawings, and doing the many chores 
This, 
too, was when he published the first in- 
stallment of his atlas, and when he was 
involved in an acrimonious controversy 
forced upon him by Philipp Fauth. The 
same pace continued through 1899. 

But this incessant toil, all-night vigils 
followed by full days in his office, finally 


of an active one-man observatory. 


broke down Krieger’s health. ‘The col- 
lapse came in 1900. His doctors told him 
to stop observing and to move to a 
gentler climate. He dismantled his ob- 
servatory in January, 1901, giving the 
104-inch telescope to the Austrian naval 
observatory at Trieste. 

The next months were spent at sana- 
toria in Italy, as the desperately ill man 
sought to finish the text for the second 
part of his atlas. From his sickbed he 
continued to dictate to a friend until the 
power of speech was lost. The end came 
at San Remo, in the Italian Riviera, on 
February 10, 1902, just after his 37th 
birthday. 

The incomplete manuscript, together 
with hundreds of drawings ranging from 
finished products to rough sketches, even- 
tually came into the hands of Krieger’s 
old friend, Professor Seeliger. The latter 
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wisely chose the very able Austrian sele 
nographer Rudolf Kénig to edit and re- 
construct the atlas. The work appeared in 
1912 as two magnificent volumes, pub- 
lished by the Vienna Academy of Sciences 
under the title Joh. Nep. Kriegers Mond- 
Atlas — Neue Folge. 

One volume is an album of 58 large 
pictures of lunar regions, some never 
completed. Each plate has a transparent 
overlay, bearing key numbers and letters 
for scores of formations of interest. The 
other volume is text, containing long and 
detailed descriptions of each region. Some 
of these were written by Krieger, but most 
of them by K6énig with the aid of the 
original observing books and papers. The 
amount of detailed information, histori- 
cal and new, is remarkable, and testifies 
eloquently to Kénig’s familiarity with both 
lunar literature and lunar topography. 


JOSEPH ASHBROOK 





VARIABLE STAR BIBLIOGRAPHY 


The flood of new technical literature in 
astronomy is so enormous that it is diff- 
cult for an astronomer to stay informed 
on research in his particular field of in- 
terest. This situation is especially for- 
midable for the variable star worker who 
wishes to collect all available information 
15,000 
needed are 
hundreds — of 

publications 


about some one of the more than 
The data 
many 


known variables. 
scattered 
journals 


among 
and observatory 
from all parts of the world. 

At Potsdam Observatory in East Ger- 
many, H. Schneller is preparing a com- 
plete bibliography of all stars officially 
recognized as variable between 1938 and 
1958. The first of three large volumes has 
been published, with the histories, de- 
scriptions, and full references for 2,190 
stars in the constellations 
alphabetically from Andromeda to 


extending 
Cyg- 
nus. The publications cited are from 3¢ 
countries. 

This is a continuation of the monu- 
mental History and Literature of the 
Variable Stars, begun betore World War 
I by G. Miiller and E. Hartwig, and ex- 
tended by R. Prager, P. Guthnick, and 
Dr. Schneller. The eight previous vol- 
umes covered all variable star literature 
up to 1938. 


CHARLOTTE MOORE SITTERLY 
HONORED 

A leading American astronomer and 
physicist, Mrs. Charlotte Moore Sitterly 
of the National Bureau of Standards, has 
been awarded the U.S. Department of 
Commerce's gold medal for exceptional 
service. Her many contributions to 
spectroscopy include tables of _ basic 
atomic data, in constant use by every 
astronomer who works with stellar spectra. 
Mrs. Sitterly is well known for her re- 
searches at Lick, Princeton, and Mount 
Wilson chemical 
composition of the sun. 


observatories on the 





Amateur Astronomers 


THIS MONTH’S PROGRAMS 
New York, N. Y.: Amateur 
\ssociation, 8 p.m., American Museum of 
Natural History. 1, Dr. Warren 
F. Goodell, Jr., University, 
“Cosmic Splinters.” 

New York, N. Y.: Junior Astronomy 
Club, 8 p.m., Waverly Building, New 
York University. February 17, Prof. Serge 
\. Korff, New York University, “Astro 
physical Implications of Cosmic Rays.” 

Philadelphia, Pa.: Rittenhouse Astro 
nomical Society, 8 Franklin Insti- 
tute. February 10, Dr. C. S. Draper, Mas 
sachusetts Institute of Technology, “In 


Astronomers 


February 
Columbia 


p-m., 


ertial Guidance System.” 

Plainfield, N. J.: Amateur Astronomers, 
Inc., of Union County, 8 p.m., Stillman 
School. February 17, symposium, “Recent 
\stronomical Developments.” 

San Francisco, Calif.: San Francisco 
Amateur Astronomers, 8 p.m., Randall 
Junior Museum. February |, O. Richard 
Norton, Morrison Planetarium, “How To 
Guide Yourselves at Night by the Stars 
and Constellations.” 


TWO CLUBS IN INDUSTRY 
Employees and their families at the 
Martin Co. in Denver, Colorado, and at 
Lockheed Aircraft Co. in Sunnyvale, 
California, have organized amateur astro- 
nomical societies at the respective plants. 
The Martin-Denver Astronomy Club 


A SLIDING - ROOF OBSERVATORY 
Y PARTICIPATION in amateur as- 


tronomy was renewed about four 
years ago when I returned to California 
from the Midwest. I first built a portable 
6-inch reflector and followed it with an 
f/12 8-inch. After using this equipment 
for two years, I decided to build an ob- 
servatory to eliminate the nightly re- 
assembling of the telescopes, which by 
day were stored in the garage. 

The building was constructed in about 
a month, during weekends and in my 
spare time. It is 16 feet square with a 
wall height of six feet nine inches. The 





meets the third Friday of the month at 
Chamberlin Observatory, under the 
chairmanship of D. Hollinbeck, 2265 
Burton Place, Littleton, Colo. 

Thirty-four members comprise the Sky- 
line Astronomical Society. The corre- 
spondent is E. J. Sanislo, Lockheed Em- 
ployees Recreation Club, Dept. 83-32, 
P. O. Box 504, Sunnyvale, Calif. 


TAPE RECORDING CLUB? 

The use of tape recorders has fast be- 
come a hobby for many persons, and 
several clubs have been formed in which 
members exchange tapes telling of their 
special interests. Except for actual meet- 
ings, this is the best means of communica- 
tion, much more stimulating than letter 
writing. 

Perhaps a tape-exchange organization 
could be set up among amateur astrono- 
mers, either by individuals or societies. 
Useful information might be shared, and 
a firmer feeling of fellowship established. 

Interested persons are invited to con- 
tact the undersigned, perhaps by tape, 
giving their ideas on developing such a 


program. 


JARL V. PLOTTNER 
1106 Field St. N. W. 
Canton 9, Ohio 

ED. NOTE: Sky ANp TELESCOPE is ready 


tq publish the tape and addresses 
of readers who have recordings to exchange. 


topics 


interior headroom with the roof closed is 
nine inches greater, because the ceiling 
joists are set on top of the longitudinal 
girders that carry the roof weight. 

Angle iron, 1} by 1§ by 3/16 inches, 
makes up the roof track. Alignment is 
not critical, since the four ball-bearing 
allowed to shift up to two 
inches along their Binding be- 
tween the wheels and track is thus elimi- 


wheels are 
axles. 


nated. 

[he }-inch plywood walls are nailed 
firmly at each stud, to give the rigid 
structure needed in a building that is 
not tied together by a conventional roof. 


+++ 


Amateur Briers +++ 

Members of societies in the San Fran- 
cisco, California, area are being offered a 
discount for admission to the Morrison 
Planetarium in Golden Gate Park. This 
courtesy is extended to those with mem- 
bership cards or identifying letters from 
club officers. 

Edward Guries, Jr., a student at Nichols 
College in Dudley, Massachusetts, is re- 
building his school’s 8-inch reflector and 
putting its little-used observatory back in- 
to working order. He’s also the youngest 
member of the Aldrich Astronomical So 
ciety in Worcester. 

The December bulletin of the Hawaiian 
Astronomical Society chronicled the winter 
solstice and then added gleefully, “Un- 
hardly 
That’s no comfort for 


officially, we recognize such an 
event in Hawaii!” 
us northerly observers these wintry nights! 

To accommodate the many Spanish- 
speaking persons in New York City, the 
American Museum-Hayden Planetarium 
conducted special showings of its Christ- 
mas presentation in that language. A 
year-round schedule of Spanish-language 
shows is being considered. 

Six members of the Ft. Wayne, Indiana, 
\stronomical Society have been kept busy 
giving astronomy lectures to civic, cul- 
tural, educational, and religious groups 
in the area. The club set up a speakers’ 
bureau to accommodate the great demand. 

The Yakima, Washington, Amateur 


\stronomers have confidence in their 


Ihe sliding roof is }4-inch exterior ply- 
wood covered with 5-V crimp aluminum, 
which helps lower the interior daytime 
temperature. 

At present the observatory contains a 
12}-inch £/8 and a 6-inch f/5 reflector 
mounted both with excellent 
\ nine-point flotation system sup- 
electric 


together, 
optics. 
ports the 12}-inch mirror. An 
drive is now under construction. I am 
a member of the Mt. Diablo Astronomical 

Society. 
JAMES W. FORBES 
157 LaSonoma Way 
Alamo, Calif. 


At the left is James W. Forbes’ observatory in Alamo, California, with the roof pushed open for a viewing session. His 
124-inch reflector is at the right, with a 6-inch telescope mounted on top of it. Maps and charts decorate the walls. 
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junior members. Three were elected to 
Randy Prokop, 
Tommy Lynch, vice-president; and Sandra 
Prokop, recording secretary. 

G. M. Joseph, of Carlisle, Pennsylvania, 
has come up with a solution of how to 


top ofhces: resident; 
] 


carry his Japanese-size eyepieces in his 
pocket and still protect them from dust 
and accidents. They fit exactly in Kodak 
35-mm. film cans. The remaining prob- 
lem is to identify them in the dark. 

A telescope making class will be con- 
ducted by the Indiana Astronomical So 
ciety this spring. Further information 
may be had from William Graney, Chem 
istry and Physics Dept., Technical High 
School, Indianapolis, Ind. 

Potpourri! Among the many telescope 
makers at three separate courses being 
sponsored by the National Capital As 
of Washington, D. C., are 
World Bank 
officials, staff members, 


druggists, chemists, housewives, engineers, 


tronomers 
Marine Corps colonels, 


Congressional 


biologists, and members of foreign diplo 
matic staffs. 

Florida vacationers are invited to visit 
the observatory of the Southern 
Astronomical Society at the recently dedi- 
cated Miami Museum of Science and 
Natural History. A planetarium is also in 


operation. 


Cross 


Junior sections have been organized by 
the Sacramento Valley Astronomical So 
ciety in California and by the Grand 
Rapids, Michigan, Amateur Astronomical 
\ssociation. 

Thru-the-Eyepiece, though primarily the 
publication of the northeast and central 
lowa divisions of the Great Plains Astro- 
nomical Society, news from 
amateurs elsewhere in the state, as well as 
from Kansas and Nebraska. A year’s sub- 
scription costs $1.00, and may be ordered 
from Bill Bailey, Box 447, Clarksville, 
lowa. 

Some diverse projects have been under 
taken by Optical Division members of 
New York’s Amateur 
sociation. Frank Manasek is assembling 
a 12}-inch {/9 Newtonian; its tube is of 
square lattice-work aluminum. Ralph 
Rosenburg is making an 8-inch reflector 
with a Swiss letterbox-type tube that will 
break 
bility. Robert Fisher is building a 10-inch 
{/5 modified Cassegrainian and a spectro- 


also carries 


Astronomers As 


into three sections for easy porta- 


SC ope. 


H. M. C. 


Sky and Telescope Binders 


Dark blue fabrikoid binders priced at $3.50 
postpaid in the nited States; $4.00 in 
Two sizes: Binder C is for volumes 
XVIII; Binder D is for volume XIX 
When ordering, please specify the 
which the ] oO 


indaer is 


each 
Canada 
up to 
and after. 
volume number for 
be used 

* Your mame can be 5 
extra, the volume number for 50¢ 
$1.20; print desired lettering clearly 
must accompany order. (Sorry, but no 
orders accepted. ) 


gold-stamped for 75¢ 
both for 
Payment 
foreigt 


Sky Publishing Corporation 
Harvard Observatory, Cambridge 38, Mass 


Oa eee 


CONTACTING NATIONAL 
ORGANIZATIONS 
Many amateurs interested in be- 
coming connected with a national organ- 
may be 


are 


ization. Information obtained 
from the officers listed here. 

American Association of Variable Star 
Observers. Mrs. Margaret W. Mayall, Di- 
rector, AAVSO, 4 Brattle St., Cambridge 
38, Mass. 

American Meteor Society. Dr. Charles 
P. Olivier, President, AMS, 521 N. 
Wynnewood Ave., Narberth, Pa. 

Association of Lunar and Planetary Ob- 
servers. Walter H. Haas, Director, ALPO, 
Pan American College Observatory, Edin- 
burg, Tex. 

Astronomical League. Mrs. Wilma A. 
Cherup, Executive Secretary, AL, 4 Klop- 
fer St., Pittsburgh 9, Pa. 

IGY Auroral Data Center. Dr. Carl W. 
Gartlein, Cornell University, 420 Hollister 
Hall, Ithaca, N. Y. 

Western Amateur Astronomers. 
Ruby Perkins, Secretary, WAA, 
Vineta Ave., La Canada, Calif. 


Mrs. 


4636 


VAN NUYS, CALIFORNIA 

During the September lunar eclipse, 
the 13-member Van Nuys Astronomical 
Society timed passage of the umbra over 
various craters, searched for circumlunar 
satellites, and took color photographs of 
the event. A current project is determin- 
ing photographically the heights and paths 
of meteors. 

Under construction are telescopes rang- 
ing from a 4-inch reflector to a 12-inch 
as well as an astro- 
graph and a spectrohelioscope. Further 
information is available from Ronald 
Chaldu, 14312 Cohasset St., Van Nuys, 
Calif. 


off-axis instrument, 


TELESCOPE MAKING — 
SOME BRITISH VIEWS 
\ recent general meeting of the British 
\stronomical Association in London, Eng- 
land, was enlivened by reminiscences of 
telescope making experts. Part of this is 
recounted here, from the BAA Journal, 
Vol. 70, No. 7. 
“Dr. F. L. JACKson. — 
express one or two warnings. It 


I should like to 
is very 
unwise to use coarse carborundum in the 
bathroom. Make sure other members of 
the family do not want to take a bath be- 
lore The is that the 
mixture of carborundum sludge is second 
to none for bunging up drains. Don’t 
use it in the kitchen either; it is terrible 
stull to The third thing is the en- 
couraging fact that one can become more 
skilled as time have made 
three mirrors, and the third took only a 
couple of hours on two afternoons. One 
should find no difficulty in figuring, and 
it is better te get a paraboloid if one can. 

“Mr. H. Joy. — My wife ground a 6- 
inch mirror under tuition in a period of 
half from start to 


you do it. reason 


eal. 


goes on. I 


eleven hours and a 
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finish, over a period of four or five weeks. 
I myself ground a 10-inch mirror, and my 
record of time showed that it took twenty- 
one and three-quarter hours, figured right 
out. 

“THE Presipent [Dr. H. C. Kine]. — 
This gets like telling fishing stories! I once 
made a mirror in a week-end while my 
wife was away, doing all the work in a 
drawing-room and leaving no trails be- 
hind — except for a single tell-tale stain 
of rouge, the cause of subsequent do- 
mestic troubles. 

“Mr. J. V. THomMson. — Cerium rouge is 
much better because you can get it off 
your clothes. 

“THE PRESIDENT. — When I made 8-inch 
mirrors I usually started on a Friday eve- 
ning and had a mirror finished on the 
Sunday evening.” 


THREE NEW JUNIOR GROUPS 


Formed last April, the Clinton County 
\stronomy Club now has 10 members. 
Che president is John T. McIntosh, 1400 
W. McClurg St., Frankfort, Ind. 

Another 10-member organization is the 
Bishop Gibbons Astronomy Club, which 
may be contacted by writing Rev. Br. 
\. E. Newman, 2602 Albany St., Schenec- 
tady, N. Y. 

The current project of the Cliffside 
Stellar Research Group is building 8- 
inch and 6-inch f{/7 reflectors. More in- 
formation about the club is available 
from Richard Bayer, 509 Lindberg Ave., 
Cliffside Park, N. J. 


ASTRONOMICAL LEAGUE 
TO MEET IN DETROIT 


Papers are now being accepted for this 
year’s general convention of the Astro- 
nomical League in Detroit, Michigan, 
July 1-3. Program-time requests should be 
sent to E. C. Balch, 96 Farrand, Highland 
Park 3, Mich. 

Convention headquarters will be the 
Henrose Hotel, near Detroit’s new civic 
center. Information about room rates and 
registration may be obtained from John 
Manquen, 1838 Catalpa, Berkley, Mich. 

[he principal speaker is to be Dr. 
Helen Sawyer Hogg, David Dunlap Ob- 
servatory, an eminent authority on star 
clusters. The chairman of the Detroit 
\stronomical Society’s convention com- 
mittee is C. D. Marshall, 17396 Westmore- 
land, Detroit 19, Mich. Amateurs plan- 
ning to display an exhibit may request 
space from Edward Fifield, 19376 Mont- 
rose, Detroit 35, Mich. In charge of pub- 
licity is Joseph Maple, 20116 California, 
St. Clair Shores, Mich. 


ST. JOSEPH, MISSOURI 
I'wenty amateurs have organized the 
Midland Empire Astronomical Society. 
Further information may be had from the 
secretary, Mrs. Edna Davis, 206-B S. 14th, 
St. Joseph, Mo. 
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Universal time (UT) is used unless otherwise noted. 


JupiTER’s Rep Spor IN 1960 


BSERVATIONS of the planet Jupi- 
ter from England were greatly hin- 
dered in 1960 by the planet’s southerly 
declination. Indeed, it never attained an 
altitude greater than 15° at London. 
Hence seeing was seldom good. However, 


the red spot is very slowly falling behind 
I g 


system II. On the other hand, the ad- 
joining STB is moving much faster than 
the red spot. 

In the STB were some large white oval 


clouds, the biggest being a well-defined 


Terence Pearce drew Jupiter at 21:45 UT on July 15, 1960 (left), with a 45- 
inch refractor at 135x, and at 22:00 UT July 29th (right), when the red spot 
was near the planet’s central meridian, using a 6-inch reflector at 100x. 


I was able to observe on its disk a con- 
junction of the famous red spot with a 
large white oval cloud in the south tropi- 
belt (STB). 

Various latitude 


cal 
zones of Jupiter ro 
Two standard ro- 
been 


tate at different rates. 


tation periods, therefore, have 


worked out, system I for the equatorial 
zone and its environs, and system II for 
which turns more 
feature 


the 


the rest of the planet, 
By timing the 
the disk’s central 
observer can determine its longitude, in 


slowly. moment a 


crosses meridian, 
system I or II as the case may be. 


During several weeks of observation, 
various features will show gradually in- 
creasing or decreasing longitudes, as they 
move at lesser or greater speed than the 


standard rotation. At the present time, 


Two later, more detailed views of 
at the left was drawn August 25th, 


object almost the size of the red spot, « 
which it was overtaking. In early June, 
1960, I first realized that a conjunction 
would take place between spot and cloud. 
\t that time the oval, 18 degrees of longi- 
tude in extent, was gaining on the red 
this amount every 40 days. It 
seemed that they would be alongside each 
other by the end of September. 
However, the the two 
the more quickly they drew together. At 


spot by 


closer became, 
the same time, the red spot faded con- 
siderably, losing contrast and distinctness. 

My drawing for July 15th shows the 
red spot just leaving the left edge of 
Jupiter’s disk. In good seeing, both spot 
and oval were visible in a 3-inch refractor. 
The cloud was a beautiful white, while 
ihe red spot presented its usual appear- 


the region of the red spot. The picture 
at 20:00 UT; that 
27th at 20:30 UT. The oval lies to the south of the 


at the right on August 
spot, which had faded. 


ance, a fairly well-defined gray patch. 

By August 27th, when conjunction was 
imminent, the oval was somewhat less 
distinct, but the red spot’ had changed 
greatly, becoming a washed-out smudge 
visible only during moments of best see- 
ing. The conjunction probably occurred 
in the first week of September, but I was 
unable to witness the event. 

The fading of the spot was almost cer- 
tainly not a mere contrast effect. Perhaps 








These orthoscopic oculars are the 
choice of the amateur as well as the pro- 
fessional astronomer. Seven sizes avail- 
able: 4-mm., 6-mm., 8-mm., 12-mm., 
16-mm., 24-mm., and 32-mm. focal 
lengths. Standard 1144” outside diameter. 

$15.95 each 


Brandon Oculars may be purchased at 


Cave Optical Co., 4137 I Anaheim 
St., Long Beach 4, Calif. 

Cleveland Astronomics, 7618 Lawn Ave., 
Cleveland 2, Ohio 

American Science Center, 5700 North 
west Highway, Chicago 46, IIl. 

Optron Laboratory, Box 25, D.V. Sta 
tion, Dayton 6, Ohio 

Adler Planetarium, 900 E. Achsah Bond 
Dr., Chicago 5, Ill. 

Polaris Telescopic Shop, 14319 Michi 
gan Ave., Dearborn, Mich. 

Star-Liner Co., 887 Sherbourne Dr., 
Inkster, Mich. 


r order direct. We will ship airmail. 


LIBRASCOPE P. R. 


Guaynabo Puerto Rico 
Formerly BRANDON INSTRUMENTS 
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Here's why you get more telescope for your money 


when you build the guaranteed’ 6° CLEVELAND 


When you build the 6” Cleveland, all of your 
money goes into high-quality parts — none into 
the cost of assembling, painting, collimating, 
or packing and shipping a complete telescope. 
Our clear instructions make it easy (and fun) to 
do the work yourself with ordinary tools. And 
there’s no need to search out unrelated parts 
and make them fit, because every Cleveland 
part is a component of a balanced design, 
engineered to match and machined to fit. They 
go together quickly to make a fine instrument 
you'll be proud to own — and at a substantial 
saving. 

C.A. products are in use in schools, colleges, 
laboratories, and observatories here and abroad. 


FEATURES: Rotating base permits easy align- 
ment and locking on north. Rotating tube 
with positive-locking tube clamp. Husky, vise- 
grip latitude adjustment is easy to set, stays 
put. Rigid, high-strength aluminum construc- 
tion. No rust. Extra-long bearings and large 
brakes give precise control. Legs open to fixed 
position, close easily for carrying. Parts ma- 
chined to close tolerance for smooth, trouble- 
free operation. Easily assembled with simple 
tools. 





EQUATORIAL MOUNT Heavy-duty 12” saddle, tube clamp, axle bearings, 
rotating base, tripod top, tapered channel legs, and extra pier top are cast 
aluminum. Axles are 144” ground and polished steel. Bearings are 514” 
long. Large-area brakes, knurled bronze-aluminum alloy adjusting knobs. 
Brass thrust washers at all friction points. Knurled knobs lock rotating base 
in V groove in tripod top, release for easy transfer to permanent pier. Latitude 
adjustment 0° to 55°. Cadmium-plated latitude and leg bolts, nuts and 
washers. Weight 23 Ibs. For 6” telescope 79.50 f.0.b. 


For 8” telescope (specify tube O.D.) 89.50 f.o.b. 
COUNTERWEIGHT 12!) Ibs., 1” 5.95 f.o.b. 
EXTRA PIER TOP for 5.95 f.o.b. 
ALUMINUM TUBE 7” 14.85 f.o.b. 


or 1144” bore 


permanent mount 


O.D. x 60” x .064” wall 


6” MIRROR CELL Solid plate protects mirror. Ring reduces con 
vection currents. Improved clips hold mirror without pressure. Shockproof 
cushioned adjustments prevent vibration, keep mirror in collimation. No 
springs. Cast aluminum, machined for 7” O.D. tube. Attaching screws in 


cluded 8.35 ppd. 


housing 


but housing fits inside tube 


8” MIRROR CELL Same adjustments as 6” cell, 
11.95 ppd. 


Specify tube 1.D. when ordering 

DIAGONAL HOLDER Fully adjustable, shockproof design. One turn moves 
Three screw adjustments give perfect control of mirror angle 
14” x 154” elliptical diagonal mirror. Fits 


7.95 ppd. 


mirror .050” 
make collimating easy. For 
7 tube 

Specify tube I.D. 


For tubes up to 10” diam. 


144" EYEPIECE HOLDER Acme-threaded brass sleeve in accurately machined 
micrometer-sharp focusing. Only one mov 
: 7.95 ‘ppd. 


aluminum housing gives smooth 
ing part. Stays where you set it 


SETTING CIRCLES 5” cast aluminum with machined faces. 1”-wide matte 
white scales have accurate black graduations and large, legible figures. 1/2” 
to 2” bore. Attach with setscrews. Specify shaft size. Pair 12.75 ppd. 
10 wave or better. 48” 


6” MIRROR Pyrex, f/8 parabolic, hand figured to 1 
62.50 ppd. 


focal length plus or minus up to 114” 
DIAGONAL MIRROR 1.250” x 1.770”, 1/10 wave 6.50 ppd. 


EYEPIECES 114” Brandon orthoscopic oculars available in seven sizes: 4, 6, 
8, 12, 16, 24 and 32 mm. Each 15.95 ppd. 


including setting circles, and complete instruc 


129.75 f.o.b. 


ALL MECHANICAL PARTS, 
tions for building the 6” Cleveland 


ALL OPTICAL PARTS Mirror, diagonal, and one Brandon orthoscopic ocular 
of your choice of focal length . haste 82.45 ppd. 


6” CLEVELAND TELESCOPE including one Brandon eyepiece of your choice 
of power, assembled, painted, collimated, ready for use and paces for ship 


ment . 44.50 f.o.b. 


*We will replace, or refund purchase price, of any unsatisfactory 
product returned prepaid within ten days of receipt. No time 
limit on return of defective parts. 

all Ohio orders. 


sales tax on 





7618 LAWN AVE. 


the oval brought along some general over- 
lying haze which obscured the spot. That 
the cloud may have been at a higher level 
in the planet’s atmosphere seems plausi- 
ble, especially since this cloud encroached 
upon and hid the darker belts. 

My observations of Jupiter had to 
end in October. Other watchers in more 
southerly latitudes should have been able 
to continue work during November and 
December. They may be able to tell 
whether the red spot regained some of its 
earlier conspicuousness. Did the cloud 
take the spot in tow, or was the latter 
slowed down or even broken up? 

TERENCE PEARCE 
22 Mead Crescent 
Chingford, London E4, England 


SUNSPOT NUMBERS 

The following American sunspot num- 
bers for November have been derived by 
Dr. Sarah J. Hill, Whitin Observatory, 
Wellesley College, from AAVSO_ Solar 
Division observations. 

November 1, 70; 2, 69; 3, 72; 4, 52; 5, 
69; 6, 86; 7, 105; 8, 121; 9, 120; 10, 116; 
11, 137; 12, 100; 13, 101; 14, 97; 15, 81; 
16, 98; 17, 83; 18, 93; 19, 81; 20, 86; 21, 
66; 22, 57; 23, 34; 24, 39; 25, 47; 26, 53; 
27, 53; 28, 58; 29, 51; 30, 68. Mean for 
November, 78.8. 

Below are provisional mean_ relative 
sunspot numbers for December by Dr. M. 
Waldmeier, director of Zurich Observa- 
tory, from observations there and at its 
stations in Locarno and Arosa. 

December 1, 74; 2, 92; 3, 101; 4, 96; 5, 
92; 6, 98; 7, 94; 8, 91; 9, 97; 10, 103; 11, 
102; 12, 101; 1%, 92: 14; 201; 15,104; 16; 
99; 17, 87; 18, 76; 19, 70; 20, 62; 21, 56; 22, 
35; 23, 35; 24, 37; 25, 57; 26, 48; 27, 70; 28, 
86; 29, 94; 30, 103; 31, 130. Mean for De- 
cember, 83.3. 


AN UNUSUAL OCCULTATION 

On the evening of November 25-26, 
1960, my son and I timed the occultation 
of the 6.8-magnitude star ZC 3333 by the 
moon. He was using a 5-inch refractor at 
20x, I an 8-inch reflector at about 98x. 

Both of us were surprised to see the star 
vanish, reappear, and vanish again. This 
sequence took perhaps 0.3 second, the 
final disappearance occurring at 1:07:32.0 
Universal time. 

Because the star went behind the ex- 
treme northern part of the moon, its path 
relative to the limb was very oblique, and 
hence it may have temporarily 
covered by a lunar hill. 


been 


LEO DEMING 
9 N. 6th St. 
Terre Haute, Ind. 


ED. NOTE: The last two of the eight 
occultations of Aldebaran visible in the 
United States during 1960 occurred on De- 
cember 2nd and 30th. Observations of these 
two events were reported to Sky AND TELE- 
scope by S. Pauley, Jr., Greenwood, R. I., 
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CLEVELAND 2, OHIO and P. Nachman, Chicago, IIl., respectively. 


Sky AND TELESCOPE, February, 1961 





OBSERVATIONS OF THE GEMINID METEORS 


URING my observations of the re- 

cent Gemiiid shower, I was fortunate 
to photograph a spectacular fireball, on 
December 14, 1960, at 1:05 Pacific 
standard time. It illuminated the northern 
sky to 
passed behind the 4,000-foot mountains 


a.m. 


nearly twilight brightness as it 
on my northern horizon. The fiery object 
seemed at least as brilliant as magnitude 
—5. 

Orange and yellow in color, the fire- 
ball and 
left a very distinct blue-white train last- 


was visible for three seconds, 
ing for 10 seconds. 

The photograph was taken under un- 
sighting 
through the view finder of my 35-mm. 
Minolta camera, regularly used for meteot 
photography. Suddenly a brilliant fireball 


usual circumstances. I was 


moved into the camera's field, the region 
of Ursa Major. Luckily the shutter was 
cocked hand the cable 
release! 

In the picture the meteor’s trail be- 
gins between the stars Zeta and Eta Ursae 
Majoris. It first seen about 
three degrees Gamma, but the 
camera shutter did not open until slightly 
later. 


and my was on 


was actually 
below 


With his camera’s wide-angle lens set 
for meteor photography and pointed 
toward the northeast, where the Big 
Dipper was “standing” on its handle, 
Norman D. Petersen caught the flare 
of a very bright meteor on December 
14, 1960. Exposed 30 seconds, Tri-X 
film was developed in Microdol. 


My observations of the Geminid mete- 
or shower continued over five nights from 
December 10th to 15th, for an average of 
three hours per night. Six bright Gemi- 
nids were photographed, including the 
fireball, out of the 278 meteors logged 
visually. On the night of Geminid maxi- 
mum, December 12-13, I counted 25, 24, 
37, and 46 meteors during successive one- 
hour intervals beginning at 10 p.m. and 
ending at 2 a.m. 

One of the 
which appeared only 43 minutes after the 
also 


yhotographed meteors, 
| g 


fireball, was of magnitude —2; it 
went through Ursa Major and disappeared 
below the northern horizon. 
Observation of the Geminid shower was 
greatly aided by fine weather conditions. 
Nighttime temperatures ranged from a 
warm 62° Fahrenheit on December 11-12 
12° on December 14-15. The 
sky was free of clouds on all nights, and I 


to a low of 


was able to complete most of my observa- 
tions before the rising of the last-quarter 
moon. 

California who 

saw the fireball I photographed are asked 

to contact me, or report to American Me- 

teor Society headquarters, 521 N. Wynne- 
Ave., Narberth, Pa. 

NORMAN D. PETERSEN 

6836A Valmont St. 

Tujunga, Calif. 


Others in Southern 


wood 








Star Instrument’s* 


Portable, Fully Equipped 


12.5-inch £/6 Reflector 


6-inch reflectors 
8-inch reflectors 
10-inch reflectors 
12.5-inch reflectors 


trom 
from 
from 
from 


$1,105.25 
$179.45 
311.00 
170.00 
829.50 


T E OPTICAL LABORATORIES 


P.O. Box 481 


Huntington Beach, Calif. 


*Trade Mark TF Optical Laboratories 








Ideal Telescopes for Teaching Astronomy 





SATELLITE 
3-INCH 


$29.95 


Completely assembled 3-inch reflector * All-metal 
construction with seamless aluminum tube * Stand- 
ard 1%-inch rack-and-pinion focusing eyepiece 
mount * Corrected optics for fine definition * 
Collapsible self-locking metal tripod * Peep-sight 
finder * 60-power eyepiece * (120-power eyepiece 
available, $4.00) * With altazimuth mounting, 
$29.95 * With equatorial mounting, $39.95 * 
f.o.b. Princeton, N. J. 


Write for complete catalog on all 
of our Astronomy Teaching Aids. 


SPACE K-4 
DELUXE 


$98.50 


COMPLETE 





THE SPACE K-4 DELUXE 
standi g performance. 


$79.95, f.o.b. Princeton, N. J. 


6x25 achromatic finder; adjustable 


nationally recognized by 
Purchased by schools under NDEA for teaching astro-sciences, 
K-4 DELUXE is available completely assembled for $98.50, or as a kit with assembled optics for 
Prices include 3 eyepieces: 50x, 100x, and 200x, standard 114"; 


equatorial mount; 


pedestal; and 


44" reflector is also available with clock drive and setting circles. 


collapsible 


$79.95 


astronomers and schools for 


its out- 
the SPACE 


legs. 


KIT 


This 








Science Associates, Inc. 





Instruments/Weather © Astronomy/Teaching Aids 
194 Nassau St., P. O. Box 216, Princeton, N. J. 
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ENGINEERED FOR THE LAST WORD IN BREATHTAKING PERFORMANCE . . . PRICED 
FOR FIRST CHOICE IN VALUE . . . FULLY EQUIPPED WITH MANY EXTRA FEATURES! 


Including ...@ ELECTRIC DRIVE (Patented) 
@ SETTING CIRCLES @ ROTATING TUBE 


A Complete Instrument, No Costly Accessories Needed! 


You'll Marvel At How 
The Superb Optics Of 
This Portable RV-6 


6-inch 
DYNASCOPE’ 


Give The Same Exquisite Definition 
As Far More Expensive Instruments! 


This new addition to the Dynascope line has won immediate recog- 
nition from schools, colleges, and professionals, as an outstanding 
achievement in a 6-inch telescope. Although it was only recently in- 
troduced, our files are already filled with complimentary letters from 
excited amateurs and professionals all over the country. Each one is 
truly amazed at the superior optical performance of this new RV-6 
6-inch Dynascope! Here is large aperture in a quality instrument at 
a price that compares with many 4-inch telescopes. And this low cost 
includes such exclusive extra features as electric drive (patented), setting 
circles, and rotating tube! There are no “extras” to run up your cost! 

The superb optical system resolves difficult objects with definition 
that is absolutely breathtaking. The close tolerances of the precision 
construction assure an a°curacy and smoothness of operation once 
associated only with the finest custom models. The heavy-duty mount, 
complete with electric drive, provides the stability so essential for sat- 
isfactory viewing, yet there is easy portability because in a matter of 
minutes the entire telescope can be dismantled into three easy-to-handle 
sections. 

Only Criterion’s engineering ingenuity, coupled with volume pro- 
duction and modern manufacturing methods, makes this handsome 
6-inch model available at such reasonable cost. You can order it 
with complete confidence that it will live up to your expectations in 
every way, for this assurance is guaranteed under our full-refund war- 
ranty. Send your check or money order today. Or use our liberal 
time-payment plan and take months to pay. 


YOU COULD PAY $100 MORE 
WITHOUT GETTING ALL THESE 
SUPERIOR FEATURES (Except on Another Dynascope) 


1. EXQUISITE OPTICAL SYSTEM INCLUDES F/8 6-INCH PARABOLIC MIRROR 
made of PYREX-brand glass, accurate to better than ge wave, zircon-quartz 
coated, and guaranteed to reach all theoretical limits of resolution and 
definition. Teamed with elliptical diagonal, mounted in 4-vane adjustable 
spider. 

2. NEW DYN-O-MATIC ELECTRIC DRIVE with smooth self-acting clutch that 
engages and disengages automatically as you seek different objects. Will 
not interfere when manual operation is desired. Entire drive housed in 
trim aluminum case. Plugs into ordinary household socket. 


Model RV-6 Complete 
with Dyn-O-Matic Electric Drive 
and All Features Described Below 


194° 


f.o.b. Hartford, Conn. 

Shipping Wt. 55 Ibs. 

Express Charges Collect 

No Packing or Crating 
Charges 


ENJOY IT NOW FOR 
ONLY $74.95 DOWN 


No need to put off the thrills 
of owning this magnificent in- 
strument! Send your check or 
money order today for only 
$74.95 as full down payment... 
pay balance plus small carrying 
charge in your choice of 6, 12, 
or even 24 monthly payments. 
Same unconditional guarantee 
applies, of course. Or order 
today by sending your check or 
money order with coupon below. 


| i 
: ' ee ae ¢_ 
Sound too good to be true? 


Then read what these delighted 
DYNASCOPE owners have to say: 


3. CHOICE OF ANY 3 EYEPIECES from the following: 65X-18-mm. Achro- 
matic Ramsden; 1O0OX-12.7-mm. Achromatic Ramsden; 150X-9-mm. Achro- 
matic Ramsden; 220X-6-mm. Orthoscopic; 320X-4-mm. Orthoscopic. All are 
precision-threaded, give sharp images to extreme edges. 

4. SOLID NEW EQUATORIAL MOUNT, extra-reinforced design to provide 
pillarlike stability. No annoying side play or wobble. Adjusts easily to 
any latitude. 

5. SETTING CIRCLES for both right ascension and declination. 
engraved and finished in fine aluminum. 

6. 6 x 30 FINDERSCOPE, ACHROMATIC, COATED, with accurate crosshairs 
and fine focus. Durable cast-aluminum bracket with 6 adjusting screws 
allows positive collimation. 

7. ROTATING TUBE FOR MAXIMUM VERSATILITY AND VIEWING COMFORT. 
Solid-cast chrome-finished rings are generous 1°’ wide with felt lining. 
Newly designed construction, with over-sized knurled adjusting knobs, 
affords maximum rigidity and allows for quick disassembly and portability, 
with or without tube. 

8. STRIKINGLY HANDSOME WHITE 50” BAKELITE TUBE with porcelainized 
Duralite finish, durable yet light. Walls are e’’ thick, completely insulated 
and anti-reflective blackened inside. 

9. BRASS RACK-AND-PINION EYEPIECE HOLDER has precision-cut rack and 
gear for easier, smoother, more positive focusing. Takes standard 1%” 
oculars, negative or positive 

10. STRONG, VIBRATION-FREE, ALL-METAL TRIPOD with easily removable 
egs. Provides sure, steady support, plus lightweight portability. 


CRITERION MANUFACTURING CO. 
331 Church St., Hartford 1, Conn. 


Manufacturers of Quality Optical Instruments 


Handsomely 
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‘I never dreamed such a bril- 
liant, clear image could be 
had with a telescope costing 
under $200. It is one of these 
rare bargains that you find 
only once or twice in a life 
time 

B.S. — New Jersey 


“A friend of mine has a 6- 
inch telescope without electric 
drive, for which he paid over 
$300. He agrees that my 
new DYNASCOPE not only 
outperforms it, but is a much 
better-looking and better-built 
instrument.’’ J.L. — New York 


“Congratulations on the ex 
cellence of your workmanship. 
The optics are truly amazing. 
I never expected such won- 
derful performance.”’ 

L.H.N. — Massachusetts 


Criterion Manufacturing Co. 


Dept. STR-19, 331 Church St., Hartford 1, Conn. 
| 


[] Please send me, under your unconditional guarantee, the RV-6 6” Dyna- 
Full payment of $194.95 is enclosed. 


scope. 


[-] | prefer your easy terms! 


eee ee 


[] Send FREE ILLUSTRATED LITERATURE describing the RV-6 6” Dynascope 


and all the telescopes in the Dynascope line. 


Enclosed is $74.95 as down payment with 
understanding that | will pay balance (plus small carrying charge) over 
months (check choice). 





DEEP-SKY WONDERS 


double star can 

telescope split? A simple answer is 
given by the well-known Dawes limit, 
proposed by the English amateur W. R. 
Dawes in 1865 from his experience with 
refractors of up to 8-inch aperture. A 
double star, consisting of two 6th-magni- 
tude components, can just be separated 
if the distance between the stars is 4.56/A 
seconds of arc, where A is the telescope 
aperture in inches. Hence, a 4-inch should 
be barely able to split a 1.14-second pair, 
of the kind stated. 

The qualifications to Dawes’ empirical 
rule are many. A keen eye, good optics, 
and first-rate seeing are needed to match 
its predictions. Equally important, if the 
components of a double are much brighte1 
or fainter than magnitude 6, or if they 
differ greatly in brightness, separating the 
pair will require a larger telescope than 


OW close a your 


the rule indicates. 

Studying the work of double star ob- 
servers who used refractors from 4-inch to 
36-inch aperture, T. L. Lewis found that 
the closest measurable separation is given 
by the following formulas: 4.8/A for a 
pair of 6th-magnitude stars; 8.5/A if they 
are of the 9th magnitude; 16.5/A_ for 
doubles whose components differ by three 
magnitudes; and 36.0/A when this differ- 
ence is as great as six magnitudes. The 
details are well worth reading in Lewis’ 
paper, published in Observatory, 37, 372 
1914, 

But his study does not fully answer the 
amateur’s needs. What are the rules for 
reflectors or for small portable refractors, 
and what performance should a Maksu- 
tov give on doubles? The enthusiastic 


to find out for him- 


observer will want 


self the capability of his own telescope. 
For an example of a carefully planned 
project of this sort, see Harold Peter- 
son’s article in Sky AND TELEscoPE for 
September, 1954, page 396. 

Two famous binary stars well placed 
for viewing in February illustrate how a 


it has traversed only a small portion of 
its orbit; the period of revolution may be 


many times greater than Castor’s 380 
years. 

WALTER SCOTT HOUSTON 

36 Lawn Ave. 


Middletown, Conn. 





Some observed positions 
of the slowly moving 
faint companion of Eta 
Geminorum. This pair 
is still gradually widen- 
ing. The scale of dis- 
tances is labeled in sec- 
onds of arc. Position 
angle increases counter- 
clockwise from north. 





ETA GEMINORUM 


1g82@ 





double is more difficult if its members are 
very bright or very unequal. Castor 
(Alpha Geminorum) is one of the great 
show objects of the sky. With components 
of magnitudes 2.0 and 2.9, it was an easy 
object a century ago, when their separa- 
tion was five seconds of arc. But now the 
companion is closing ‘in rapidly, as _peri- 
astron in 1968 is approached. At the 
present time, the companion is in po- 
sition angle 161°, distance 1.96. 

Eta Geminorum is a fine example of an 
unequal close double. The primary is a 
3rd-magnitude red star, somewhat vari- 
able in brightness, with a 6th-magnitude 
secondary 1”.4 distant. (The glare of 
the brighter star makes the other seem 
much fainter than it actually is.) Lewis’ 
formula calls for a 12-inch aperture to 
divide this pair, but some measurements 
have been made with smaller telescopes. 

Since S. W. Burnham discovered the 
companion of Eta Geminorum in 188], 


The apparent orbit of Castor, 
according to K. Strand. The 
ellipse shows the computed 
motion of the fainter compo- 
nent with respect to the 
bright component at the cen- 
ter of co-ordinates. The true 
orbit is inclined 27 degrees 
around the line D.N.-A.N. 


PERIASTRON 
i968 








© POSITION ANGLE 
@ VISUAL NORMAL PLACE 719 


@ PHOTOGRAPHIC NORMAL PLACE 








USED EQUIPMENT ON HAND 


This month we are featuring gear in our 
used department. If you are ever in the 
market for a telescope, either used or new, 
be sure to see WARD, W2FEU, BEFORE 
YOU BUY, SELL, OR TRADE — HE 
CAN SAVE YOU MONEY. 


1 Edmund Model No. 85,081 clock drive, 
with heavy-duty equatorial mount on 32” 
stand. Used very slightly as store demon 
strator. $62.50 
Skyscope, same as advertised in Sky and 
Telescope for years. Complete with two 
oculars, tripod, and so forth. $32.50 
Goto Hy-Score refractor, Model 451. 900 
mm., 2.4”, altazimuth mounting. $99.00 
NEW! 6” reflector, constructed in our shop. 
Has entire Cleveland Astronomics equatorial 
mounting with setting circles, tripod, 6” 
Criterion mirror, one Brandon eyepiece. Com- 
plete in all respects, with finder. 225.00 
~NEW! 6” reflector, same as above, but with 
fiberglass tube. $225.00 
Brass collapsible telescope, on excellent tri 
pod, complete with Linhoff panhead, Bausch 
and Lomb Adaptoscope, and accessories. Ap 
proximately 60 mm., 15 power. This beauti 
ful telescope was made in France. Just the 
thing for hunting or target spotting. $67.50 
Sans and Streiffe 60-mm. telescope, with two 
eyepieces, altazimuth mounting, and tripod 

$50.00 


Cave 10” De Luxe Astrola, f/6. Good con- 
dition. Cave mirrors are the standard of the 
optics industry. Original cost was $795.00, 
plus crating and transportation from Cali- 
fornia. A real buy at $475.00 
plus crating charge of $25.00 
military binocular. Upright 
Complete with tripod. This 

condition A_ much 
100.00 


Commander's 

type, 15 x 80. 

unit is in excellent 
sought-after item. 

6” refractor, £/6, complete with fork mount- 

ing and setting circles. This is a rich-field 

telescope, and with two or three exceptions 

is in excellent condition. Write me person- 

ally if interested. The lens is. by Dallmeyer 

of England. $250.00 

CAMERA — Just 1 — Leica G3. Like-new con- 

dition, with many accessories. Write me per- 

sonally if interested. This is one of the best 

bargains in our store. $250.00 

Recently arrived from Scotland Charles Frank 

6” £/8 mirrors, complete with matching prisms. 

$60.00 


We still stock and sell Zuiho binoculars. Another 
shipment of 7 x 35 wide-angle models was fe- 
cently received. These are the highest quality 
binoculars and are sold on a money-back 
guarantee. We ship them prepaid anywhere in 
the United States tor $35.00 


ALL USED EQUIPMENT 
SUBJECT TO PRIOR SALE. 


Before you buy or trade a 
telescope or radio amateur 
gear, see WARD W2FEU 
for the best deal. 


Established 1936 


ADIRONDACK 
RADIO SUPPLY 


P. O. Box 88, Amsterdam, N. Y. 
Ward J. Hinkle, W2FEU — Owner 
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Staff members of the Adler Planetarium, Chicago, Illinois, prepared this mosaic of the November 7th transit, marked 

in Central standard time. The sections were selected from 80 photographs made with an unaluminized 6-inch mirror 

and Herschel wedge combination, which reduced the sun’s light to 0.0004 normal; each exposure was 1/500 second. 
numerous 


O of 


Mercury across the sun’s disk on Novem 
1960. 


are collected 


ADDITIONAL OBSERVATIONS 
key 
Uni 


MERCURY'S TRANSIT: 


columns give: table was compiled in the same way as the 
the 


versal time of contact; the corresponding 


last month's issue is contacts. Successive 


N PAGE 16 of 


analysis corresponding one in the January issue, 


where further explanation can be found. 

The the 
servers, specifying their geographical loca- 
tion and, if known, the instrument used. 

SKY ‘TELESCOPE thanks the 
Adler Planetarium and 
Astronomical Museum, 
Chicago, Ill.; H. Gold- 
graber, Chicago, IIL; 
and E. Vianna, Rio de 


an of reports number of observer; observed 


from observers the passage of 


predicted time, from the formulae on second table identifies ob- 


page 306 of the 1960 American Ephemer- 
the the 
served and the computed times. 


ber 7, Several additional observa- 


tions here. is; and difference between ob- 


The first table contains 19 timings of also 
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Janeiro, Brazil, who sub- 
mitted reports and pho- 
tographs not previously 
acknowledged. 


and Remarks 


Telescope 
V. 


Observer 


Butera 6M, with and J. Fox 
Brasch 
Chalk 
Gaherty, Jr. 
Low 
Papacosmas 
Del Vecchio 
Ferris 50x and 101x, with C. Goodwin, III 
Goodsell Obs. 

Goodsell Obs. 


84x, Steward 


2YL, 
Althauser OL, P, 
Perlman Ik, FP, 


Steffey HAL, 


P. Obs. 


1960, Skyward, the monthly publication of the 


Under Telescope and Remarks, the first figure is 


P. 


December, 
of 


magnification, o1 


from the 
Canada. 


projec ted image, 





Available now — 
GRAPHIC TIME TABLE 
OF THE HEAVENS ~— 1961 


A condensed and simple almanac for the 
entire year, giving the rising and setting 
times of the sun, moon, and brighter 
planets, and a wealth of other useful 
astronomical information. Printed on a 
heavy sheet, 17 by 11 inches. 

35 cents per copy 

(Discount rates on quantity orders) 

LARGE WALL CHARTS, 40 by 27 inches, are 


also available for $1.25 each, folded, and for 
$1.50 each, rolled 


Order directly from — 
MARYLAND 
ACADEMY OF SCIENCES 


400 Cathedral Street 
Baltimore 1, Maryland 


The latest 


? 
Spitz MODEL A-2 
PLANETARIUMS 


have been installed at 
Lakewood High School 
Lakewood, Ohio 
and at 
Cardozo High School 
Washington, D. C. 


* 
Spitz Laboratories 


Inc. 
YORKLYN, DELAWARE 
Phone: CEdar 9-5212 
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a, 


Here a group of 50. barrel assemblies is 
being readied for completion by our Mr. 
Ernest Arndt. Each barrel consists of 23 
parts. The largest piece is an aluminum 
forging with thin walls and a thick bottom. 
We send groups of the tall cups or shells to 
a man named Gerald Fegley, who chose to 
make parts for Questar in his own shop 
rather than be superintendent in the die 
shop of a great die-casting firm. With ‘he 
engine lathe, Mr. Fegley turns off and dis- 
cards the forging’s entire thick bottom, which 
exists only to leave enough metal on the 
inside of the tube to permit him to cut big 
husky threads. After so doing, he shortens 
the tube and reduces its outside diameter on 
the lathe. Mr. Fegley then ships these pre- 
cisely machined-all-over tubes to a painting 
specialist, who masks off the large internal 
threads and the cell seat at the opposite end, 


STAR-TESTED QUESTARS ARE USUALLY IN STOCK READY FOR IMMEDIATE DELIVERY, 








then sprays the inside with a newly developed 
nonreflective paint. 

Meanwhile, Mr. Fegley takes a disk of 
the tempered aluminum alley 24S-T4, and 
machines it to fit a heavy ring cut from a 
tube of similar metal whose wall is .5-inch 
thick. These two parts, held together by 4 
stainless-steel screws, form our barrel’s rear 
closure plate. Stronger than steel, each com- 
posite plate is threaded to fit one tube. Both 
are numbered, and we now have a removable 
tube, held to its closure by large accurate 
threads we can trust. 

A central hole is prepared and accurately 
receives a ground stainless-steel tube 4 
inches long on which our mirror will slide. 
The tolerance permitted here is only + .0001. 
The matching tube, 3 inches long, fits its 
mate so well that it will pump air without 
a lubricant. Thus Questars can focus just as 


FROM $995. 
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TERMS ARE AVAILABLE. 


Lg 


Questar 


PENNSYLVANIA 


NEW HOPE 


easily at —86° as at room temperature. 

The last operation at the Fegley shop 
presses a lens cell into each barrel. The 
final cuts are not taken on the lens seat until 
the entire assembly rotates as a unit on the 
engine lathe with the inner tube running 
dead true. The numbered cell is then with- 
drawn and black anodized; the entire set of 
matching parts is reassembled, tested for 
total runout, and delivered in individual 
cases to us. 

Having installed a total of 20 light baf- 
fles, Mr. Arndt is here checking one assembly 
for alignment. It is rare for any to be off- 
center by more than .0008 inch, a quite per- 
missible amount. 

What all this means is that your Questar 
will give you the same perfect diffraction 
images year after year. You will never have 
to have it realigned. 


LET US SEND YOU THE QUESTAR BOOKLET. 
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OUR LENSES ARE UNEQUALED 


@) 4 T! CS So say the many purchasers at universities, laboratories, and 
government institutions. Prices and quality defy comparison. 


ASTRONOMICAL OBJECTIVES 


eee Air-Spaced *** 


Specifically designed for those who demand an objective lens for genuine astronomical observation. 


WHY BUY FROM US? 


On the premise that the ot 


jective lens is the heart of the 
telescope, any prospective builder would certainly expect 
ye that will perform to exacting specifications Some may 
isk Why a refractor over a reflector telescope?’’ In the 
first place, a refractor is much easier to build and cheaper 
to maintain over the years. A reflector contains many small 
parts that are subject to wear or loosening, while the re 
fractor is generally more compact, easy to store or carry, 
ind needs little attention. When exploring the possibility 
f building an astronomical refractor telescope, the question 
Which objective lens is best?" The answer is simple, ee wy 
nd attested to by thousands of satisfied people in the i By ee 1862 
know A Jaegers Astronomical Objective is the only “ < 1860 1473 1471 
Examine these pertinent facts ~ 
is thoroughly tested and guaranteed to resolve to Dawes’ limit. They are corrected for both the C and F lines (secondary chromatic aberration). The 
| aberration and the chromatic variation of spherica enenentio ym are negligible. The cells are machined to close tolerances so that they fit directly 
ur standard aluminum tubing, eliminating any mountin Test a lens, or have any qualified person test it; we are certain that you will be satis- 
take advantage of r money-back guarantee. We r the lowest-priced, hand-corrected 


Our reputatior high-quality lenses has established us as the most reliable source in the industry. 


HARD COATED ON 4 SURFACES 
’ “ { Cat. No. ‘$1447 Mounted and Not Coated ba ....+«$28.00 ppd. 
APERTURE #/15 — 48” F. L.) Cat’ No.'$1471 Mounted and Coated % :"2"32.00 ppd. 


,. { Cat. No. $1472 Mounted and Not Coated ee .. .$60.00 ppd. 
* | Cat. No. $1473 Mounted and Coated . .. s+ 69.00 ppd. 


“ { Cat. No. $1861 Unmounted and Coated . .$150.00 ppd. 
APERTURE £/10 —- 60” F. L. ) Cat’ Ne. $1860 Mounted and Coated . '* "175.00 ppd. 


j ” { Cat. No. $1863 Unmounted and Coated ....... .... $150.00 ppd. 
APERTURE £/15 — 90” F. L. } cat’ No. $1862 Mounted and Coated “225 2"175.00 ppd. 


“BIG” AGIROMATIC TELESCOPE OBJECTIVES Astronomical Mirror 


et largest selectior diameters and focal lengths in the United States available for immediate de o io e 
Perfect magnesium-fluoride coated and cemented astronomical lenses made of finest crown and flint Grinding Kits 
lass. Not mounted I ach lens is guaranteed to resolve to the theoretical limit. 


@ ALUMINUM TUBING and CELLS are in stock. @ 


precision, American-made astronomical objective, mounted in an 


‘ APERTURE £/15 add 


Diam. YL. ppd. Cat. Diam. F.L. 5 Cat. Diam. 
‘ No. 


5 - : $-957. (31/4 
16” a « we $1155. .(4’’). 
o ae ae ane q $1460. .(414"').. 
16”) ar $1159* . (434" 
36")... a ee y $1225. .(434" 
Se rr w sé . $1474* .(5-1/16" 
> ee oa $1475. .(5-1/16” 
BM) Lae ) >: 28.00 | *Not coated. 
@ FREE OFFER © 
Hy ow you can save many tedious hours of grinding 
Reflector Telescope Kits ne. Teol and blank of No. $2053 and No 2034 
Excellent quality mirrors, polished, aluminized, sili ss o smemie’ oe, ri aeeannnge of this 
con-monoxide coated Each kit contains mirror, CEES | SPCCIAL ‘CHICE AE OD. ARCOLA 
diagonal, and lenses for eyepiece. No metal parts NOTE: For those who desire to grind a curve to their 
Mounting instructions included own specifications, the standard blanks are also offered 
Cat. No. Diam. ne ppd. is manufactured, without the generated curve. 


a 3-3/6" t EACH KIT CONTAINS: Mirror blank, plate-glass tool, 
$228 4% : eyepiece lenses, first-surface diagonal mirror, assorted 
6 6 , . abrasives, tempered pitch, and inspection magnifying 


. . ens 
Astronomical Mirrors Cat. No. Mirror Diam. Thickness ppd. 


These mirrors are of the highest quality. Aluminized 44" (f/8 curve) Ys" $ 7.50 
with silicon-monoxide protective coating. You will 4%" (flat) ¥, 7.50 
be more than pleased with their performance 6” (f/8 curve) 11.95 
Cat. No. Diam. e. ped | 
FOR TELESCOPES UP TO 4” $1429 3-3/16" x ‘ 10” (fla 

$1506 4s af i ; - + a 

Constructed of cast aluminum and finished in black pnd a z $2057 . (flat 
. ~ oat tel t. a de a ep ed yes with gad 6" neni F We pay POSTAGE IN U. S. C.0.D.’s you pay postage 
fitter gs, 3 adjustable _ ig legs with steel shods. Satisfaction guaranteed or money refunded in 30 days. 


ittings, 3 3 usté § S e 
Eetecded 50°, closed 36°. Shipping weight is 13 Ibs Mirror Mounts 


—n =— 
Cat. No. $2128 EQUATORIAL MOUNT $17.50 ppd. Cast aluminum, holds all of a =a 
t. No. $2131 TRIPOD ................ 15.00 ppd. our mirrors with metal clips. - 4 
G ” ” Completely adjustable, assem —y A. 
/ a=) 


bled 
SAVE MONEY! 
AV Cat. No. $1634 3-3/16’ Mount for 41/2” Tubing $4.00 ppd. RD., LYNBROOK, N.Y. 
Cat. No. $2083 Combination EQUATORIAL MOUNT Cat. No. $1633 41/4’ Mount for 5’ Tubing 4.00 ppd. 6915 MERRICK 
and TRIPOD f.o.b. Lynbrook, N. Y., $27.50 Cat. No. $1632 6” Mount for 7” Tubing 6.50 ppd. 
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OPTICS 


COATED BINOCULARS 


Beautifully styled imported binoculars. 


LOW, LOW PRICES! 


Precision made. 


American Type ““Zeiss’’ Type 
Complete with carrying case and straps. American 
type offers a superior one-piece frame and clean de 


sign. Individual Focus (IF) or Center Focus (CF) 


Cat. Size Field at Type Price, 
1,000 yards ppd. 

Opera $12.75 

“Zeiss” 

“Zeiss” 

“Zeiss” 

“Zeiss” 

American. 

American* 

American** 

“Zeiss” 

“Zeiss” 

American 

“Zeiss” 

“Zeiss” 

“Zeiss” 

“Teiss” 


**Wide-angle 


NS ee 
SSSSaaaes 


*Wide-angle 11° 
All prices above plus 10% Federal tax. 
Monoculars 
x Brand new, coated optics, complete 
with pigskin case and neck straps 
" ’ ppd. 
. No. .25 ppd. 
. No. .50 ppd. 
. No. 3 7x50 75 ppd. 
. No. -50 ppd. 
. No. 2 00 ppd. 
New! Zoom Binocul 
ew: Loom Dinocuilars 
Six different powers at your fingertips in the same 
binocular: 7x, 8x, 9x, 10x, 11x, and 12x. Positive 
fingertip control accomplished by rotation of eyecups 
Popular Center Focus, American type. 40-mm. objec 
tives, all coated optics. Complete with carrying case 
and straps. Price plus 10% Federal tax. 
Cat. No. $2303 $39.75 ppd. 
4%,” Refl Tel 
4 eflector lelescope 
4 35x — 175x 
Ve. 4x Finder — Wood Tripod 
2 From the mysterious craters 
° ~~ of the moon to the fabulous 
* A = rings of Saturn, this high- 
in / quality telescope will give 
| * you many pleasurable hours 
of crystal-clear astronomical 
viewing. Contains an f/6 parabolic mirror which gives 
a 50-per-cent brighter image than the ordinary f/10. 
Two coated eyepieces, 35x and 175x; rack-and-pinion 
and 4x focusing finder. Its short 
and collapsible wood tripod (33” 
closed, 60” make for portability, stability, and 
Finished in 


compactness. white enamel with black 
trim. Imported. Shipping weight about 20 lbs. 


FREE BOOK with Scope: DISCOVER THE STARS. 
Cat. No. $2273 f.o.b. Lynbrook, N. Y., $59.50 


focusing; sun filter; 
tube, 2734” long, 
open), 


8-Power Elbow Telescope 


This telescope has a_ brilliant-image 
i8° apparent field; actually 325 feet 
at 1,000 yards. Can be adjusted for 
focusing 15 feet to infinity. 2” achro- 
matic objective, focusing eyepiece 28- 
mm. f.l., Amici erecting sys 

tem. Turret-mounted filters: 

clear, red, amber, and neu- 

tral. Lamp housing to il- 

luminate reticle for night use. 

Truly the biggest bargain you 

were ever offered. Originals 

Gov't. cost $200. 


Cat. No. $1686 Not Coated 
Cat. No. $1975 Coated 


8x 50 


. $13.50 ppd. 
17.50 ppd. 


A Beginner's Guide 
to the Skies 


R. Newton Mayall and Margaret W. Mayall 


“Probably the best handbook now available for a new- 
comer to amateur astronomy.’ — Sky and Telescope. 
Contains a wealth of information about the solar sys- 
tem, and many lists of objects to be observed with 
binoculars or a telescope; includes 100 pages of 
detailed charts and observing data, arranged alpha- 
betically by constellation. 184 pages. Cloth bound. 


Cat. No. $2301 $2.50 ppd. 


Star Diagonals 


Guaranteed to make viewing 
the heavens with a refractor 
telescope 100% easier for the 
observer. Stop needless crouch- 
ing forever. Choose the STAR 
DIAGONAL that best suits 
your requirements. Slides into 
standard 114” eyepiece mounts. 
aluminum housing. attractive black-crackle 


AMICI STAR DIAGONAL WITH 
ERECT IMAGE 
For comfortable viewing of terrestrial or astronomical 
The Amici prism gives an erect image. 


$12.00 ppd. 


Chromium tubes and 
finish. 


objects. 
Cat. No. $2095 


RIGHT-ANGLE PRISM STAR DIAGONAL 


Contains a high-quality aluminized right-angle prism, 
wide field. Practical for astronomical use. 


Cat. No. $2096 
MIRROR STAR DIAGONAL 


Diagonal houses an excellent first-surface mirror, flat 
Important accessory for refractor 


$12.00 ppd. 


to within 4 wave. 
telescopes 


Cat. No. $2097 


7 x 30 Wide-Field Finderscope 


Newly designed wide-field finderscope for reflector or 
refractor. Featured in this handsomely conceived black 
anodized aluminum tube are a 30-mm. coated achro 
matic objective, a wide-field Kellner eyepiece, and 
the all-important true crossline reticle for fast, exact 
locating. Compact and lightweight, 9” long, 114” 
diam., 9 oz. May also be used as a hand-held oes 
offering excellent extra-wide-field views of the sky 


Cat. No. $2193 $9.75 ppd. 


$12.00 ppd. 


Finder Ring Mounts 


Will accommodate finder above. Made 

of cast aluminum with black crackle 

finish. Each ring has three locking 

wing screws for adjusting. Base has 

two holes for mounting screws, fits any 

diameter tubing. Easy to mount. Inside diameter of 
ring mount 1-15/16”. 


Cat. No. $1963 ... . Per Pair .. . $3.95 ppd. 


New Prismatic Telescope 


Coated 80-mm. 


Objective 


Big 80-mm.-diam. (314”) objec- 
tive, for spotting or astronomical 
use. Will show stars of the 11th 
magnitude — 100 times fainter 
than the faintest visible to the 
naked eye. Table-top tripod in- 
cluded, extended 18”, closed 13144”. 
Length of scope 16144”. Combined 
weight of scope and tripod is 
5% lbs. All coated optics. 
FIVE EYEPIECES 
Field at Exit pupil Relative 
Power 1,000 yards diam. brightness 
15x 122 ft. 5.4 mm. 29 
20 122 : 16 
30 61 Py 7 
10 49 E 
60 32 ‘i 1 
Cat. No. $2052 $59.50 ppd. 
60-mm.-diam. Scope. Same as above but with 


smaller objective. Equipped with same five eyepieces 
15x, 20x, 30x, 40x, 60x. Coated. With tripod. 


Cat. No. $1721 $42.95 ppd. 
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Mounted Eyepieces 


The buy of a lifetime at a great 
saving. First choice of the ama- 
teur and professional astronomer. 
Perfect lenses set in black anod- 
ized standard 114” O.D. aluminum 
mounts. 
Cat. No. 


wis Type 


Orthoscopic 


..Ramsden .. 
. Symmetrical 
Erfle (wide-angle) . 
Orthoscopic 
Symmetrical 


Symmetrical 
). .Kellner 
Symmetrical 


COATED LENSES 75 cents extra. 


Wee an e e 
Giant’ Wide-Angle Eyepiece 
Coated Lenses 
Erfle eyepiece best for low-power per- 
formance. Superior six-element de- 
sign. 65° field, 114” E.F.L., clear 
aperture 214”, focusing mount and 
diopter scale. Combine this eyepiece 
with our 5” objective No. $1475 for 
a tremendous light-gathering Rich 
Field Telescope. 
Cat. No. $1405 (illustrated) 
Cat. No. $1858 Same as above without di- 
opter scale 
@ FREE RUBBER EYESHIELD s 
With $1405 


Cat. No. $1594 114‘'-diam. ADAPTER for 
eyepiece above 

ADAPTER PLATE AND TUBE. Aluminum ta 
pered tube and adapter plate, black anodized and 
finished in black crackle. Slides into our 5” O.D 
Aluminum Tubing No. $1511. These parts are used 
with the eyepieces above to make a Rich-Field Tele 
scope. Details in our catalogue. 


Wide-Ai.gle Erfle 


Brand-new eyepiece with 68° field; 
coated. E.F.L. 114” Focusing mount, 
3 perfect achromats, 1-13/16” aperture 


$13.50 ppd. 
3.95 ppd. 


An Economical Eyepiece 


This mounted eyepiece has two 
magnesium-fluoride-coated achromatic 
lenses 29 mm. in diameter. Excellent 
definition. E.F.L. 144”. Cell fits 
114” tubing. 

Cat. No. $1911 
Cat. No. $1991 


Rack-&-Pinion Eyepiece Mounts 


$12.50 ppd. 


$1020 
$1593 11/4 


Cat. No. 
Cat. No. 
piece 


Coated 


Not Coated :, 5.25 ppd. 


For Retractors 


Here is a wonderful opportunity 
for you to own a most mechani 
cally perfect Rack-&-Pinion Fo 
cusing Eyepiece Mount with vari 
able tension and adjustment. Wéill accommodate a 
standard 144” eyepiece, positive or negative. The 
body casting is made of lightweight aluminum with 
black-crackle paint finish, focusing tube of chrome 
plated brass. Focusing tube for refractors has a travel 
of 4”, for reflectors 2”, and will fit all size tubing 


REFRACTOR TYPE 
$1494 for 21" 1.D. Tubing .... 
$1495 for 34%4" 1.0. Tubing 
$1496 for 43" 1.D. Tubing 

REFLECTOR TYPE 
$1976 (less diagonal holder) .. 
$1982 DIAGONAL HOLDER .... 


For Reflectors 


a 


$12.95 ppd. 
12.95 ppd. 
12.95 ppd. 


Cat. No. 
Cat. No. 
Cat. No. 


. .$8.50 ppd. 


Cat. No. 
1.00 ppd. 


Cat. No. 





@ FREE CATALOG @ 
Millions of lenses, prisms, eyepieces, rack-and- 
pinion eyepiece mounts, cells, aluminum tubing, 
mirrors, binoculars, telescopes, parts, acces- 
sories, and so forth. Write today! 


A. JAEGERS 


¥. 
6915 MERRICK RD., LYNBROOK, N. 
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Presenting astronomy for 


the space-age reader . 


PLANETS, STARS & GALAXIES 


B 
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Stuart J. INGLIS, Instructor in Astronomy ‘and Physics, Contra Costa College, San Pablo, California 


This new book is intended to introduce astronomy to 
those who, although lacking a detailed background in 
mathematics and science, want to gain an understand- 
ing of the physical universe. Planets, Stars, and Galaxies 
has been specifically designed to stimulate and main- 
tain the reader's interest; yet in every detail it is scientifi- 
cally accurate. 


Presents astronomy step by step 


Rather than being broken into arbitrary sections and 
sub-sections in the “‘classical’’ manner, the book moves 
logically and coherently from paragraph to paragraph, 
chapter to chapter developing each new topic from 
those preceding. Also, the various aspects of astronomi- 
cal science are clearly related to one another. 


Covers important concepts and theories 
to encourage speculation 


Knowing that people interested in astronomy can’t help 
using their imagination in wondering about the universe, 
the author provides both the information and encourage- 
ment which lead to intelligent speculation. The first 
eight chapters deal with the methods and tools of astro- 
nomical observation and with the solar system. The 
second half begins with a discussion of the sun and 
then proceeds to consider stars, nebulae, galaxies, and 
the universe as a whole. 
Gives important ideas 

and theories of astronomers 


Of course the book sets forth the observations astrono- 
mers have made of the universe, but this is only a start- 
ing point. Also presented are the theories and ideas that 
astronomers have advanced on the age, origin, and 


evolution of the universe as a whole and the celestial 
objects it contains. In short, with Planets, Stars, and 
Galaxies, the reader expands his thinking beyond the 
confines of history and the geologic time scale, to ap- 
preciate the size and vastness of space. 


Special features 

e Completely up to date, including important develop- 
ments in radio astronomy and rocket and satellite research 
e Contains a wealth of illustrations, with clear star 
charts and a detailed map of the moon 

e Although mainly descriptive, the book stresses 
mathematical aspects of astronomy in the discussion of 
binary stars 

e Wherever possible, the relationship of astronomy to 
other studies is shown 


CHAPTER HEADINGS 


Basic Tools and Methods 
The Atom 
Physical Characteristics of Planets 
Planetary Motions 
Satellites, Natural and Manmade 
Minor Planets, Meteors and Comets 
The Age and Origin of the Solar System 
The Sun 
The Stars, A General Description 
Deviant Stars 
The Evolution of Stars 
Multiple Stars 
Between the Stars 
Galaxies 
The Universe and Reality 
1961 


488 pages $6.75 





CLOSE BINARY SYSTEMS 


By ZDENEK Kopat 


University of Manchester 





How photometric and spectroscopic observations are 
induced to give up all their information about com- 
ponents of close binary systems. Also gives an 
account of our general knowledge of close binary 
systems and their significance within the framework 


of stellar evolution. 1959. 558 pages. $16.75 
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W BOOKS AND THE SKY W 


A MANUAL OF SPHERICAL 
AND PRACTICAL ASTRONOMY 
William Chauvenet. Dover Publications, 
Inc., New York, 1960. Vol. I, 708 pages; 
Vol. II, 631 


paper 


pages. $2.75 per volume, 


bound. 

ONG out of print and hard to buy sec- 

ondhand, William Chauvenet’s Man- 
ual has remained famous as a storehouse 
of information on precise astronomical 
measurements. Because his book is once 
again easily available, some indication of 
its special nature will be useful to many. 

When first published in 1863, the Man- 
ual gave a complete, modern summary of 
the art of observational astronomy (apart 
from its purely descriptive aspects). It 
furnished detailed explanations of the use 
of refined astronomical instruments, and 
full instructions for reducing observations 
made to determine time, geographical lo- 
cation, and positions of celestial objects. 
Widely studied as an advanced textbook, 
the treatise reached a fifth edition by 1891 
without general revision. 

Several major revolutions have occurred 
in practical astronomy during the century 
since Chauvenet Visual 
tion techniques have been largely sup- 
planted by photographic methods, which 


wrote. observa- 


provide more accurate, easier, and cheaper 
means to catalogue stars, determine stellar 
distances, and obtain comet and asteroid 
positions. New instruments, such as the 
prismatic astrolabe, photographic zenith 
tube, and improved double-image microm- 
eters, have been introduced. Radio time 
signals have made obsolete a host of Chau- 
venet’s methods for determining geograph- 
ical longitudes. Desk calculating machines 
and large computers require formulae in 
a form different from that most convenient 
a century ago, when all reductions were 
made with logarithms. 

Chauvenet’s Manual is thus hopelessly 
outdated as a systematic treatise. How- 
ever, there are some isolated parts that 
remain of great value. In Vol. I the in- 
troductory chapter on astronomical co- 
ordinate systems retains usefulness as a 
reference. In the second volume there are 
valuable sections on the filar micrometer 
and zenith telescope, two types of astro- 
nomical equipment that are still standard 
tools. 

\lso worth while today is the detailed 
account of the marine and the 
determination of its instrumental errors. 
Much of this can be applied by users of 
the more bubble sextant. For 
many years, however, navigational tables 
have supplanted the old formulae given 
by Chauvenet for converting observed 
altitudes into a geographical position. 

Although no longer employed by pro- 
fessional astronomers, a ring micrometer 


sextant 


modern 


is a very serviceable accessory for the ama- 
teur, allowing him to determine simply 


the approximate right ascension and decli- 
nation of a celestial object. Easy to make 
and use, the ring micrometer is particu- 
larly suited for telescopes that do not 
have clock drives or equatorial mount- 
ings. Chauvenet gives a comprehensive 
account of it in pages 436 to 449 of his 
second volume. 

There is still a good deal of salvage in 
Chauvenet for the modern astronomer 
who is willing to clear a way through its 
thick underbrush of equations. ‘Those 
with a taste for the history of science will 
find the Manual an important survey of 


observational astronomy a ago, 
in the age of the heliometer and meridian 


J.A. 


century 
circle. 


THE MOON 


Franklyn M. Branley. Thomas Y. Crowell 
Co., New York, 1960. 114 pages. $3.50. 


OT OFTEN does one find a book 
designed for readers with no_pre- 
astronomy that is 
from the 
frequently 


vious knowledge of 
easy to read, 
distortions 


free 
errors and that 
creep into such popular presentations. 
Franklyn Branley’s The Moon is a good 
book of this type. Intended for junior 
early high students, it 


clear, and 


high or school 





Source Book in Astronomy: 


1900-1950 


Edited by Harlow Shapley. Sixty-nine nonmathematical selections from 


the work of such scientists as Albert Einstein, Sir Arthur S. Eddington, 


Henry Norris Russell, and Otto Struve discuss the basic theories of rela- 


tivity, the building of the Palomar telescope, the discovery of neutral 


hydrogen in interstellar space, and other essential developments that have 


altered our view of the universe. 


Illustrated. $10.00 


Tools of the Astronomer 


By G. R. Miczaika and William M. Sinton. This book is a thorough dis- 


cussion of modern astronomical instruments, which is intended primarily 


for the student of astronomy but will undoubtedly be very useful to both 


the practicing professional astronomer and serious amateur astronomer. 


Illustrated. Harvard Astronomy Series. 


$7.75 


Galileo in China 


By Pasquale M. D’Elia, S.].; translated and revised by Rufus Suter and 
Matthew Sciascia. Foreword by Donald H. Menzel. While Galileo was 


living, his astronomical discoveries and telescope were introduced to the 


East by Jesuit scientist-missionaries. Selected translations from unpub- 


lished sources cast new light on Galileo's relation with the Jesuits, who 


were more sympathetic to him than he realized and than has generally 


been known. Many illustrations offer delightful glimpses of 


17th-century ideas in their Chinese context. 


fe UNIVERSITY 


“new” 


$4.00 


PRESS 


79 GARDEN St., CAMBRIDGE 38, MASs. 
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1961 IS UNDER WAY 


ABOUT HALF OF THE 
1000 SERIES OF SLIDES 
ARE NOW AVAILABLE 


These are drawings of the constellations 
(120 slides). They show the sky as seen from 
the earth's equator, looking north and south 
and from latitudes 20°, 40 60°, and 80 
north and south, for the 15th of every month 
in the year. These drawings (not photographs) 
have been in preparation for a long time 

Now that these slides are available, every 
umateur club can start classes for those mem 
bers who want to learn the bright stars and 
the constellations. As 35-mm., slides, they are 
glass mounted at $11.25 for a set of 24, with 
individual slides at 55 cents each. Also avail 
ible in economy mounts (without glass) at 
$8.25 per set, or 38 cents each These 
economy mounts are fast overtaking the glass 
mounts in sales. For two or more sets there 
s a discount of 25 cents per set, with an 
additional 10 per cent discount if your slide 
rder comes to $50.00 or more 

Another set of 120 slides showing naviga 
tion stars will be made ready as fast as possi 
ble. Eventually, individual constellation slides 
will be started. We feel that this is a service 
not available elsewhere 


NEW SLIDE SETS PLANNED 


In addition to the many slides now in prepa 
ration, we hope to have several other sets this 
eal To date 384 slides are ready. These 
include 48 of the U. S. government rocket and 
missile program, with information cards if you 
want them (from official government sources). 
May we be of service to you in 1961? 


Catalogue Drop us a card! 


ASTRONOMY CHARTED 
33 Winfield St.. Worcester 10, Mass., U.S.A 


Phone: PI 











Dr. Paul 

On 
OUTER SPACE 
PHOTOGRAPHY 
For The 
Amateur 


OUTER SPACE PHOTOGRAPHY FOR THE 
AMATEUR, by Dr. Henry E. Paul, is a 
straightforward guide to the complete 
field of sky picture taking star trails, 
high-flying objects, rockets and satellites 
the moon, the sun, eclipses, nebulae 
stars, meteors, planets. There is a full 
discussion of equipment and how to use 
it cameras, lenses, telescopes, films, 
exposure, developing, printing. Lavishly 
illustrated with over 100 superb photo- 
graphs, all made by amateurs. Pub 


lished by AMPHOTO 


OUTER SPACE PHOTOGRAPHY 
FOR THE AMATEUR 


By Dr. Henry E. Paul 


$250 


Now on sale at camera and book 
direct from the publisher. 


AMPHOTO 


33 W. 60th St., 
New York 23, N. Y. 
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simply and lucidly discusses the physical 
nature and motions of the moon. 

The treatment throughout is scientifi- 
cally sound and well thought out. All 
technical terms are defined when intro- 
making it possible to explain 
clearly even such subjects as the different 
kinds of lunar libration. However, the 
book is not a text. Only two algebraic 
formulas, for a sphere’s volume and the 
law of gravitation, are introduced. But 
person with no knowledge of 
algebra can profit from reading the dis- 


duced, 


even a 


cussions where these formulas are used. 

The more important chapter headings 
are “Motions of the Moon,” “Why the 
Moon Stays in Orbit,” “Eclipses,” “The 
Moon's Surface,” “Temperatures on the 
Moon,” “The Atmosphere of the Moon,” 
“Mass and Density of the Moon,” and 
“Tides — Then and Now.” Considerable 
space is devoted to lunar motions and to 
such topics as sidereal and synodic periods, 
and hunter’s and harvest moons. 

The book is up to date. In the discus 
sion of a possible lunar atmosphere, the 
work of N. Kozyrev and of D. Alter in 
connection with the crater Alphonsus is 
noted, and a Soviet photograph of the 
other side of the moon is included. 

Of interest is the lunar map that pre- 
sents photographs of the first- and_last- 
quarter moon on a grid. A table of sur 
face features is keyed to the photograph, 
enabling the reader to locate any feature 
in a few moments yet eliminating print 
ing of names directly on the pictures. 

Defects in the volume are minor. The 
sketches on pages 8 and 9 intended to il 
lustrate the moon illusion are not success 
ful. Many illustrations have no captions, 
and this leads to some confusion. For ex 
ample, the nice photograph of Baily’s 


beads on page 41 should be labeled as 


such. A picture of the solar corona could 
have been added, as well as a list of future 
solar eclipses in the United States, to sup 
plement the table of lunar eclipses. 

The Moon does very well in its in- 
tention — to present a brief account of 
the earth’s natural satellite in a simple 
yet authoritative manner. 

WILLIAM H. GLENN 
Astronomers Association 


New York 24, N.Y. 


\mateur 


STARBOUND 
Eileen and Raymond Schussler. G. P. Put- 
nam’s Sons, New York, 1960. 160 pages. 
$2.95. 
F° TEENAGERS and for adults with 
a newly acquired interest in astrononly 
and rocketry, Starbound is an intriguing 
history of man’s attempts to leave mother 
earth. In the past, many ways were pro- 
posed or pretended for travel to other 
team ol 


instance, a swans 


Gonzales to thc 


worlds. For 
took 
where he met intelligent beings, in Francis 


Domingo moon 


Godwin’'s novel of 1638! 


Since then, we have discovered that 


1961 


outer space is empty, and that the moon 
lacks air and water. Newton propounded 
his laws of motion, and gradually knowl- 
edge grew of the universe. 

Prior to World War II, R. H. Goddard 
in the United States and an astronautical 
club in Germany launched the first liquid- 
fueled rockets. Before long the Germans 
developed the awesome V-2, a rocket that 
traveled over 5,000 miles per hour and 
attained a height of 60 miles before hit- 
ting a target 200 miles away. This was a 
major technological breakthrough. Finally, 
with the first artificial satellite on October 
t, 1957, the space age began in earnest. 

Mr. and Mrs. Schussler present a good 
picture of current developments in space 
travel. There are outlines of the Ameri- 
can projects Mercury and Dyna-Soar. A 
few short-range predictions of the uses of 
satellites and space bases, of the probable 
results of lunar and planetary expeditions, 
and of “you as a space cadet” are fanci- 
ful yet plausible. 

A simple vocabulary and good printing 
make this short book easy to read. Though 
the up-to-the-minute outlook of Starbound 
will before long put it out of date, its 
account of past and present happenings 
makes it doubly fascinating for the gen- 
eral reader. It should whet many young 
appetites for more information about the 
rapidly expanding field of space science. 

JOHN GARDNER 
The Principia 
St. Louis, Mo. 


Celestial prints and 
wall murals. 
Write for free brochure #1 





Sam Houston Sam Houston State Teachers College, Huntsville, Texas, 
needed a telescope primarily for visual and photographic 

’ 

College's instruction of undergraduate astronomy classes. [] A 


vibration-free custom-made Tinsley telescope was chosen for two simple 
. reasons: 1) there is no more responsive, reliable telescope 

Tinsley made; 2) its massive size and rigidity assure crisp, sharp 
telescope images —in spite of the fact that it is housed in a rooftop 
observatory on a busy science building. [] When the Sam 

Houston 16” Newtonian-Cassegrain reflector is set properly, 

it remains accurately set. (] Large, pre-loaded tapered cone 

bearings on both axes provide effortless control of the in- 

strument. It is powerful, too. Total effective focal length is 

256 inches. [] There is no limit to the photographic research 

Sam Houston students can perform with this telescope. Its 

versatile Baker Photographic Corrector permits photography 

of a seven-degree field. [] The Sam Houston telescope — 

like all custom instruments from Tinsley—was designed to 

meet the client’s special needs. If you are faced with a 

problem such as rooftop mounting, Tinsley can help you 

solve it. Please address your inquiries to Department C. 


Tinsley Laboratories, Inc., 2526 Grove Street, Berkeley, Calif. 


TINSLEY 


LABORATORIES, INC. 
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ENJOY YOUR ASTRONOMY MORE 
WITH THESE SKY PUBLICATIONS 


COLOR CHARTS OF THE MOON 


Two striking color charts of the first- and last-quarter 
moon. Each lunar half is an impressive 27” in 
diameter; the over-all size of a chart, 23 by 33”. 
Here are two genuinely useful and informative maps 
to decorate any observatory, den, or clubroom. Printed 
in predominantly gold and black on heavy paper. 
$2.00 per set of 2 


SKY SETS 1. 24 beautiful halftone prints of objects 
in the solar system and in the — Way. 812" by 
1134" on paper 122” by 1634 $4.00 per set 


SKY SETS II. 20 halftone prints of striking nebulae 
in the Milky Way and portraits of other galaxies, and 
four drawings of the 200-inch telescope. 82" by 
11%" on paper 122" by 1634”. $4.00 per set 


MOON SETS. 18 halftone prints forming a large- 
scale photographic map of the entire visible face of 
the moon, made from Lick Observatory negatives of the 
first and last quarters. $3.00 per set 


LUNAR CRESCENT SETS. 10 halftone pictures from 
Lick Observatory that form a matching series to Moon 
Sets, but for the waxing crescent 42 days after new 
moon, and the waning crescent about five days before 
new moon, $2.50 per set 


ELGER’S MAP OF THE MOON. The detailed moon 
chart itself is 18 high by 172" wide and identifies 
all important lunar features. Under it are extensive 
notes by H. P. Wilkins on 146 regions. 3.00 


Sir 2 ERG ENS 
fi ae ’ 


COLOR MAP 
OF THE NORTHERN HEAVENS 


Shows the positions and apparent magnitudes of celestial 
objects; distances, sizes, and spectral types of many 
bright stars. The northern sky to 43° is plotted on 
a polar projection; stars brighter than magnitude 5.1 
included. 30” by 3412”. $1.00 


AMATEUR SOCIETY MEMBERS 


yup takes SKY AND TELESCOPE magazine 
tvilege of membership, there is a special 
on most Sky Publications. Your order 
must be placed through your society 
club ofthcers for information 


scount 
owever 


Check 


with 
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ATLAS COELI-II 
KATALOG 1950.0 


a 20s te onthe 


LAROUSSI 
ENCYCLO 
PEDIA OF | 


LAROUSSE ENCYCLOPEDIA 
OF ASTRONOMY. By L. Rudaux and G. 


de Vaucouleurs. “‘By far the best general survey of its 
kind for anyone who has graduated from the ordinary 
popularizations and wants a taste of the real business 
of astronomy. - The lucid and interesting text 
is supported by a most effective and _ intelligently 
planned collection of diagrams, photographs, and 
charts.“ — Scientific American. Many full-color ren- 
ditions. 506 pages, 818 illustrations. $12.50 


THE HISTORY OF THE TELESCOPE. 


By Henry C. King. A complete account of the develop- 
ment of the telescope from crude instruments of the 
ancients to the giants of today. 456 pages, 196 
illustrations. $7.50 


PHOTOGRAPHIC LUNAR ATLAS. 


Edited by G. P. Kuiper. Contains 280 of the finest 
photographs of the moon in existence, taken with 
large telescopes at Mount Wilson, Lick, Pic du Midi, 
McDonald, and Yerkes observatories. 230 sheets, 
17” by 21”, thumb indexed and numbered, loose-leaf in 
sturdy box. (Orders accepted from the United States 
and possessions only.) $30.00 each; 2 for $50 


MAKING YOUR OWN TELESCOPE. 


By Allyn J. Thompson. Complete step-by-step direc- 
tions for making and mounting your own 6-inch re- 
flector at low cost. In easy-to-understand chapters, you 
learn how to grind, polish, and figure the mirror and 
how to make an equatorial mount that will provide a 
sturdy, solid support for your optics. 211 pages, 104 
illustrations. $4.00 


PHILIPS’ PLANISPHERE. Suitable for use within 10 
degrees of latitude 42° north. Printed in dark bive 
and gold, it identifies the principal constellations and 
stars above the observer’s horizon for any time of the 
night throughout the year. $3.00 


LUNAR MAP, Over 10 inches in diameter, this two- 
color map identifies 326 of the most important features 
on the moon. 25c each; 3 or more, 20c each 


SOUTHERN HEMISPHERE CONSTELLATIONS. By Sir 
William Peck. 12 star maps for latitude 40° south. 
$2.50 


RELATIVITY AND ITS ASTRONOMICAL IMPLICA- 
TIONS. By Dr. Philipp Frank. 75¢ 


De Luxe ATLAS OF THE HEAVENS. 


This is the Aslas Coeli 1950.0, by A. Becvar. 
16 bound charts cover the entire sky to magnitude 
7.75. Over 35,000 objects plotted, including over 100 
radio sources; double, multiple, and variable stars; 
novae, clusters, globulars, and planetaries; bright and 
dark nebulae; the Milky Way and _ constellation 
boundaries. Printed in many colors, each map is 
16/2” by 23”. Transparent co-ordinate grid overlay in- 
cluded. $9.75 


ATLAS COELI CATALOGUE. 


Atlas Coeli—ll, Katalog 1950.0 is the finest check 
list of celestial objects ever offered the amateur ob- 
server. Listed, with descriptive data, are the 6,362 
stars brighter than magnitude 6.26, ‘with their right 
ascensions and declinations, magnitudes, and much 
other useful information; extensive lists of star clusters, 
nebulae, and galaxies. Cloth bound, 367 pages. $8.75 


SPECIAL: Both the De Luxe Atlas of the Heavens 
and the Atlas Coeli Catalogue. $17.50 


FIELD ATLAS OF THE HEAVENS. 


Each chart is reduced from the original Aslas Coeli; 
stars are white on black background. The 16 charts 
are unbound, each 18” by 121%, on heavy paper. 

$4.00 each; 2 for $7.50 


NORTON’S STAR ATLAS. 


whole heavens, showing over 9,000 objects: stars to 
magnitude 61/3, nebulae, and clusters. Descriptive 
lists of 500 interesting subjects for viewing with small 
telescopes, and useful data for observing the sun, moon, 
and planets. 108 pages. Latest, 14th edition. $5.25 


POPULAR STAR ATLAS. Simpler ver- 


sion of Norton’s Star Alas, with 16 bound charts to 
magnitude 5/2. 38 pages. $2.00 


SPLENDORS OF THE SKY. A 36-page large picture 
booklet with short and easy-to-understand captions. 
Among the many full-page illustrations, taken with the 
giant telescopes of Mount Wilson and Palomar Observa- 
tories and Lick Observatory, are a close-up view of the 
moon’s surface, and a field of distant galaxies. 36 
pages, 66 illustrations, paper bound. 50c 


HOW TO BUILD A QUARTZ MONOCHROMATOR 
for Observing Prominences on the Sun. By Richard 
B. Dunn. 50c 


THE STORY OF COSMIC RAYS. By Dr. W. F. G. 
Swann. 75¢ 


Covers the 


Write for descriptive catalogue. All items sent postpaid. Please enclose your check or money order. 
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TRIGARTH TURRET 

an 

Eyepiece Attachment 

with 

Rack and Pinion 
Just turn the Trigarth 
Turret and easily improve 
the performance of your 
telescope. It holds three 
oe of standard 14,” 

O.D. The Trigarth Turret 
— for $15.95 postpaid. 

Also priced at $15.95 postpaid, the Eyepiece 
Attachment with Rack and Pinion takes standard 
14” O.D. eyepieces. The rack and pinion is 
machined from solid aluminum castings, precisely 
fitted for smooth performance. Main tube, 
long; sliding tube adds 2”; total movement, 
Choice of gray or black crinkle finish. 

Both Turret and Eyepiece Attachment, $31.90. 

Satisfaction Guaranteed. 
Write for Free Catalog. Instructions, 10¢. 


GARTH OPTICAL CO. 
P. 0. Box 991, Springfield 1, Mass. 








Precision Diagonals 


You will get the best possible per- 
formance from your telescope with one 
of our clear FUSED QUARTZ diagonals. 
Accuracy guaranteed 1/20 wave. 
Ellipse 1.25"' x 1.77" $12.00 
Ellipse 1.5" x 2.12" $15.00 

PYREX-brand glass diagonals, 1/8- 
wave accuracy. 

Ellipse 1.25" x 1.77" $ 6.00 
Ellipse 1.5" x 2.12" $ 9.00 


Without aluminum coating, deduct $1.00. 


Send for our complete list of supplies, 
quartz mirrors, blanks, oculars, 
coatings, and accessories. 


E& W OPTICAL CO. 
2420 East Hennepin Ave. 
Minneapolis 13, Minnesota 











Astronomy Teaching Aids 
ESSCO Prblications 


Teachers of astronomy, both amateur and 
professional, will find the following ESSCO 
study materials useful in their classrooms. The 
test charts are challenging fun for the ama- 
teur astronomer, too! 


scl Equatorial constellation chart 
with star designations 
SCIT Test equatorial chart — without 
star or constellation names 
$C2_ Circumpolar constellation chart — 
with star designations 
$C2T Test circumpolar chart — without 
star or constellation names 
S5O08A Ecliptic-based star map — with 
equatorial grid and names 
$508 Ecliptic-based star map — _ with 
equatorial grid, without names 
Ecliptic star map list — positions 
and magnitudes for 224 stars 
Nine-inch protractor on paper — 
for planet orbit drawings 
Inner planet chart - orbits of 
Mercury, Venus, Earth, Mars 
Outer planet chart — orbits of 
Mercury to Saturn 
Special rectangular co-ordinate pa- 
per — for star maps 
$502 Polar co-ordinate paper — for cir- 
cumpolar star maps 
$600 Aijtoff’s equal area projection of the 
sphere — 13 inches wide 
Price for each item listed above: | to 9 sheets, 
10 cents each; 10 to 24 sheets, 8 cents each; 
25 to 99 zheets, 6 cents each; 100 or more, 
5 cents eaca. 
From Stetson’s Manual of Laboratory Astrono- 
my, the chapter ‘’Star Chart Construction” is 
available as a separate booklet, at 50 cents per 
copy. 
SPECIAL: DCS — Large wall chart of the Draper 
spectral classes, printed in four colors and 
mounted on canvas. Limited quantity. (Slight! 
damaged along edges.) $14.00 4.00 eac 


SKY PUBLISHING CORPORATION 
Cambridge 38, Massachusetts 








PLANET EARTH FILM SERIES 


A series of 13 motion pictures on find- 
ings from the International rh. aren 
Year was recently completed by the Na- 
tional Academy of Sciences. Entitled 
Planet Earth, the 16-mm. films run 27 
minutes each and are available in either 
black-and-white or color. 

Seven films are concerned with the 
upper atmosphere and the earth’s  sur- 
roundings: Our Nearest Star (the sun and 
solar activity), The Flaming Sky (aurorae), 
Magnetic Force (the earth’s magnetic 
field), Radio Waves (including the iono- 
sphere and radio astronomy), Cosmic Rays, 
Research by Rockets, and Science in Space 
(satellite and space-probe research). The 
remaining movies are devoted to geodesy, 
seismology, the earth’s gravity, meteorol- 
ogy, glaciology, and oceanography. 

McGraw-Hill Text-Films, 330 W. 42nd 
St., New York 36, N. Y., has been given 
the distribution rights. The price of each 
film is $80.00 for black-and-white, $150.00 
for color. 


NEW BOOKS RECEIVED 


CONGEPTS OF Space, Max Jammer, 1960, 
Harper. 208 pages. $1.40, paper bound. 

The historical development of ideas about 
traced from Aristotle through 
Newton to the modern influences of non- 
Euclidean geometry and relativity. This 
volume by an Israeli philosopher is a re- 
vision of a book first published in 1954. 
Astronomy, H. C. King, 1960, Franklin 
Watts, Inc., 575 Lexington Ave., New York 
22, N. Y. 256 pages. $4.95. 

Aspects of astronomy from instruments 
to galaxies are presented in this layman’s 
introduction. Some 200 photographs and 
drawings illustrate the text, which has a 
10-page glossary of astronomical terms. 
RussiA’s Rockets AND Missiles, Albert 
Parry, 1960, Doubleday. 382 pages. $4.95. 

A well-informed popular history of Rus- 
sian rocketry leads from 19th-century an- 
ticipations to space probes. Both scientific 
and military applications are described from 
Soviet press material. 


space is 


AUSSERGALAKTISCHE STERNSYSTEME UND 
STRUKTUR DER WELT IM GrossEN, Hein- 
rich Vogt, 1960, Akademische Verlagsgesell- 
schaft Geest und Portig K.-G., Sternwarten- 
str. 8, Leipzig C1, East Germany. 147 
pages. DM 20. 

External Galaxies and the Structure of the 

Universe is a Heidelberg astronomer’s sum- 
mary of modern knowledge about galaxies, 
clusters of galaxies, and intergalactic matter. 
There are extensive accounts of the red 
shift and of galaxies as radio sources. The 
second half of this German-language volume 
consists of a survey of modern cosmological 
theories. There are 113 references in the 
bibliography. 
Et Homspre ANTE EL UNIvVERSO, Francisco 
Aniceto Lugo, 1960, Exclusivas Ferma, 
Union 28, Barcelona, Spain. 545 pages. 
160 pesetas. 

This thick book in the Spanish language 
is a detailed popular introduction to astrono- 
my, illustrated with a ndard selection of 
photographs of large telescopes and im- 
pressive celestial objects. The author’s ex- 


mStar Atlases and Books on Astronomy 


New: TOOLS OF THE ASTRONOMER, 
by G. Miczaika and W. Sinton $7.50 
New: SRLESCOPES, 

edited by G. Kuip $8.50 
SOURCE BOOK IN ASTRONOMY: 

1900-50, by H. Sha $10.00 
OUTER SPACE PHOTOGRAPHY $2.50 
AMATEUR ASTRONOMER’S 

HANDBOOK, by J. B. Sidgwick..... $12.75 
OBSERVATIONAL ASTRONOMY FOR 

AMATEURS, by J. B. Sidgwick......$10.75 
SKY OBSERVER’S GUIDE. $2.95 
GUIDE TO THE MOON, by P. Moore..$6.50 
GUIDE TO THE STARS, by P. Moore..$4.95 
a ag TELESCOPE MAKING, 

Book 1, $5.00; Book 2 conmid Book 3, $7.00 
Norton’s STAR ATLAG......... a. 
Beyer-Graff STAR ATLAS $15.00 
BONNER DURCHMUSTERUNG.......$100.00 


Write for free list. Books on peescope making 
and optical glassworking. Pocket books and 
paperbacks on astronomy and related sciences. 


HERBERT A. LUFT 


69-11 229th St., Oakland Gardens 64, N. Y. 








Astronomy Films 


16-mm. sound, 400-foot reels 
I THE SUN; II THE MOON; 
III SOLAR SYSTEM; IV MILKY WAY; 
V EXTERIOR GALAXIES. 


2 x 2 SLIDES 
35-mm. STRIPS OF SLIDES 


THROUGH 200-I1NCH AND 
OTHER GREAT TELESCOPES 


Catalogues on request. 
International 
Screen Organization 
1445 18th Ave. North, St. Petersburg 4, Fla. 














February SALE! 


Exceptional Buys Permit Us To Sell 


These High-Quality Items at Excep- 
tionally Low Prices. $20,000 Worth of 
Merchandise To Be Sold thru the 
Month of February. 


SPECIALS ° gg to 
1%” PRISMS FOR 

6” TELESCOPES 
1” EYEPIECES — COLOR-CORRECTED 
TRI-TURRET, PRECISION-MADE 
RACK & PINION EYEPIECE HOLDER ..$14.95 


MIRROR MAKING KITS 
6” PYREX BRAND 
8” PYREX BRAND 


ove te ep ALUMINIZING 
6” $9.50 8” $4.50 


plus plus 
postage postage 





Superior reflecting surface. Guaranteed not to 
peel or blister. 


YOUR MIRROR TESTED FREE ON REQUEST. 





ORTHOSCOPIC EYEPIECES 


Highest Quality _ Made in U.S. A. 


Special four-element design, with fluoride- 
coated lenses, gives a wide fet seracted 
field. Standard 1144” O.D. E.F.I 

12, 16, and 24 mm. Postpaid "$15. ‘5° Sa 


Write For Free Catalog. 


PRECISION OPTICAL SUPPLY CO. 
1001-T E. 163 St., New York 59, N. Y. 
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U.S. SURPLUS BARGAINS 


IN HIGH-QUALITY OPTICAL PARTS AND EQUIPMENT 





BAUSCH & LOMB f/6 
AERO-TESSAR LENS 


Focal length 24”. Com- 
pletely mounted with iris 
and shutter, Excellent for 
wide-field telescope.: All 
in excellent condition. 


Price $25.00 


WIDE-ANGLE ERFLE EYEPIECE 
(68° Field) 


Coated optics. 3 achromatic lenses. 
114” focal. length, 1-13/16” aperture. 
Price $12.50 


AERO-EKTAR 
£/2.5, 12” f.1. 


Completely mounted with 
shutter. Originally manu- 
factured for night-pho- 
tography aerial camera. 
Film size, 9” x 9”. Ex 


cellent condition. Price 
50.00 


METAL PARABOLOIDAL MIRROR 


These are made of hastelloy hard metal. 
12” diameter. 534” focal length. Manu- 
factured by Bausch & Lomb. Approx 
weight, 314 lbs. Brand-new condition 


Price $10.00 each 


LENS ASSEMBLY 
48” FOCAL LENGTH — f/6.3 


with the K40 aerial camera, which 
18” plate. Manufactured by Eastman 
dimensions, 14” diam., 26” long 
and iris. Lenses mounted in 
weight of unit, 125 Ibs 
shipping weight, 


This was used 
takes a 9” x 
Kodak. Approx. « 
Contains built-in filters 
' : 
iluminum housing. Approx 

All in original crates Approx. 


200 Ibs. Price $150.00 


BELL & HOWELL 
f/8 TELEPHOTO LENS 


Coated lenses. Focal length 
36”. Completely mounte 
with iris and shutter. Ap- 
prox. weight 25 lbs. Excel- 
lent condition. Price $49.50 


GOVERNMENT- 
DESIGNED 
4 ERECTING 
y EYEPIECE 


The eyepiece system is housed in a precision barrel, 
with provision for varying the separation of the 
components and hence magnification. The combinatio 
consists of a Kellner eyepiece of approximately 
mm. focal length in tandem with a pair of achroma 
tized doublets. This latter unit has a focal length of 
about 25 mm, and functions as the erector, or as a 
symmetrical eyepiece when used alone. The erector 
system is mounted in a threaded cell which may 
be turned in or out to vary the spacing and power. 
The entire assembly has a focal length of about 10 
mm., and when used complete or in increments yields 
hard, wire-sharp images. 1-3/16” in O.D. by 434” 
in length; equipped with a rubber eyeshield. 

Price $5.95 each 


8-POWER WIDE-FIELD ELBOW TELESCOPE 
COATED LENSES 


Field of view 8° 45’. Large focusing Erfle eyepiece. 
Eye lens diameter 2-1/16” with diopter scale +2 - —4. 
{ built-in filters — clear, neutral, red, amber. Length 
15%”, width 65%”, height 734”, weight approx. 914 
Ibs.. Excellent unused condition. Price 5 


8-POWER ELBOW TELESCOPE 


2” objective; Kellner eyepiece; Amici erecting prism; 
4 built-in filters; reticle illumination; field is 6° (325 
ft. at 1,000 yds.). The focusing 28-mm. eyepiece al- 
lows focus from 15 ft. to infinity. 
a_i These were used & the government 
for antiaircraft. Government cost 
over $200.00. Price $12.50 


5” SCHMIDT 
ULTRA-HIGH-SPEED 
OBJECTIVE LENS SYSTEM 


Eastman Kodak infrared re- 
ceiver, formerly known as 
U. S. Navy Metascope, Type 
B. 7” long with 5” Schmidt 
ultra-high-speed objective lens 
(approx. £/0.5). Elaborate 
optical system, many coated 
light batteries. Cost government 
Factory-new. Shipping wt. 9 Ibs. 
Waterproof carrying case extra. 
Price $3.00 


NAVY INFRARED RECEIVER, 
TYPE C-3 


image from 

image in complete 

darkness. For seeing in dark 

with infrared light source. 

Nothing to wear out. Operates 

on two flashlight batteries. Has 

high-voltage power supply and 

image tube (1P25) and elaborate optical 
Weighs only 6% pounds and is only 11” 
high, 5144” wide. Manufactured by R.C.A. Objective 
f/0.9 Schmidt system, 2.4” focal length, 314” aperture. 
Excellent condition, with waterproof carrying case. 
Price $35.00 


Uses two pen- 
approx. $300.00. 
Price $19.95 


Shipping wt. 3 Ibs. 


lenses. 


Produces visible 


infrared 


system. 
long, 8” 


INFRARED FILTERS 
54%” diam. x 4” thick. Price $2.95 


KODAK AERO-EKTAR 
*/2.5, 

6” f.1. 

Mounted in 

barrel. Hard- 

coated lenses, 


color corrected. Complete with dust caps. 
yellow filters. Price $25.00 





Red and 


BAUSCH & LOMB f/6, 24” f.1. 
AERO-TESSAR 
LENS SET 
The clear diameter of front 
lens is 4”; that of rear lens 

| is 35g”. The set consists of 


| two metal-mounted elements. 
Price $20.00 





Send full amount with order. All prices, except as noted, net f.o.b. Pasadena, Calif. No C.0.D.’s, please. 


C&H SALES CO. 


2176 East Colorado St. 
Pasadena 8, Calif. MUrray 1-7393 
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Weight 5 Ibs. | 


planations are lucid and easy to read, and 
he covers almost every phase of the subject. 
The reader should consider cautiously, how- 
ever, those parts where Dr. Lugo presents 
his personal and often rather unorthodox 
views about life on other worlds. 


Tue Story or Geo.ocy, Jerome Wyckoff, 
1960, Golden. 177 pages. $4.95. 

Numerous highly colored drawings and 
photographic reproductions illustrate this 
popular introduction to geology, which tells 
about the origin and constantly changing 
character of rocks and the earth’s mountains, 
water courses, and seas. 


Tue AMATEUR Scientist, C. L. Stong, 1960, 
Simon and Schuster. 584 pages. $5.95. 
From the column of the same name in 
Scientific American magazine comes this col- 
lection of experiments and diversions in all 
fields of science, including archaeology, rock- 
etry, nuclear physics, and mathematics. The 
astronomical projects include a _transistor- 
ized telescope drive, a universal sundial, and 
three-dimensional photography of the moon. 


OuTeR SPACE PHOTOGRAPHY FOR THE AMA- 
TEuR, Henry E. Paul, 1960, Amphoto. 124 
pages. $2.50. 

A well-known amateur expert discusses the 
instruments and methods of astronomical 
photography. Specific information on lenses, 
films, and exposure times is given for many 
subjects —- from meteors to nebulae. Pictures 
taken by amateur astronomers illustrate the 
text. 


Tue AuTOBIOGRAPHY OF SCIENCE, Forest 
Ray Moulton and Justus J. Schifferes, edi- 
tors, 1960, Doubleday. 748 pages. $5.95. 

The history of science, from the creation 
of man as given in Genesis to the Tass an- 
nouncement of the first Sputnik, is illustrated 
by over 150 short nontechnical selections 
from original sources. The authors of the 
astronomy excerpts are Archimedes, Co- 
pernicus, Galileo, Halley, and O. Struve. 
This book is a revision and enlargement of 
the 1945 first edition. 


APPLIED Optics AND OptTiIcaAL DeEsIGN, PART 
Two, A. E. Conrady, 1960, Dover. 323 
pages. $2.95, paper bound. 

The 1957 Dover edition of Applied Opf- 
tics and Optical Design contained only the 
10 chapters completed by A. E. Conrady be- 
fore his death in 1944. Now Rudolf Kings- 
lake has assembled and edited chapters 11 
to 20 from the author’s notes. Intended for 
the advanced optical designer, Part Two 
covers such topics as optical tolerances, 
microscope objectives, and telephoto lenses. 
Many ingenious mathematical methods are 
presented, dating from before the application 
of high-speed computers to design problems. 


Tue Sky AND Its Mysteries, Ernest Agar 
Beet, 1960, Dover. 238 pages. $3.00. 

In this work originally published in 1952, 
a British teacher presents a popular summary 
of astronomy, with emphasis on the solar 
system. References at the end of each illus- 
trated chapter invite further study by the 
newcomer to astronomy. 


Tue Wiper Universe, Paul Couderc, 1960, 
Harper. 128 pages. $2.25. 

This slender volume, translated from the 
French by Martin Davidson, is the fourth in 
Harper’s Science Today series. The author, 
an astronomer at Paris Observatory, reviews 
concisely the established facts about the 
Milky Way and other galaxies. 





— FIRST 





STEP 


Easy Low-Cost Way 
To Enjoy Thrills 
Of Astrophotography 


Convert your present 35-mm. Camera 
with this new Adapter 


Developed by Criterion especially for single- 
lens reflex 35-mm. cameras with interchange- 
able lens. Simply remove present lens mount 
and add this precision-made achromatic lens 
that adapts camera to eyepiece of any tele- 
scope — refractor or reflector. When order- 
ing, be sure to specify make of your camera. 
For 35-mm. cameras with SCREW-TYPE lens 
mount 
Cat. #CPA-36 for 114” eyepiece holders..$19.00 
Cat. #CPA-37 for 4” standard 
Dynascopes ......... . 
For 35-mm. cameras with BAYONET-TYPE 
lens mount 
Cat. HBPA-36 for 114” eyepiece holders..$22.50 
Cat. #BPA-37 for 4” standard 
Dynascopes ......... $21.00 


> Dyn-o-Astro 
35-mm. Camera 


at less 

than regular 
price of 
camera alone! 


No need to be an ex 
pert photographer to take 
astrophotos with this single-lens reflex-type, 
Precision-made 35-mm. camera. No compli 
cated settings. No plates or filmholders to 
load and unload. No worries about missing 
target. Large focusing screen shows you exactly 
the viewing field up to moment of shooting. 
- No accidental double exposures. Winding 
knob automatically advances film, posi- 
tions mirror, winds shutter, counts ex 
posures. 
Dual-speed 
fast and slow shutter speeds. 
ing makes mistakes impossible. 
Integrated magnifier for critical focusing 
even on dim objects. 
Takes time exposures and also has speeds up 
to 1/500 second. Guaranteed for 2 years. Com 
plete, ready for use. 
Model CP-35 fits 114” eyepiece holder 
$89.00 postpaid 
Model CP-36 fits all standard 4” Dynascopes 
$85.00 postpaid 


setting knob controls both 
Color cod 


Dyn-o-Swing Camera Support 


fits any 4" or 6” 
telescope 
without drilling! 


Takes guesswork out — 
of astrophotography by pro- 
viding precise centering of cam- 
era over eyepiece. Smooth rack- and- 

inion adjustment. Easily attached or detached 
ae tube, with rigid clamp for maximum sta- 
bility. Special arm lets you swing camera 
away from eyepiece for visual observation, 
with instant return for photographing. Can 
be used with almost any camera. Postpaid. 
Cat. #CS-4 to fit all 4” Dynascopes. $17.50 
Cat. #CS-47 to fit all 434” O.D. tubes..$18.95 
Cat. #CS-67 to fit custom 6” Dynascope 

and 744” O.D. tubes 19.95 


Catalog F, describing other accessories and 
parts, cheerfully sent on request. Satisfaction 
guaranteed, or money refunded. All items sent 
postpaid. We pay all postage costs. No we 
ping, crating, or packing charges. Send chec 

cash, or money order for immediate delivery. 
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TO FINER 


Criterion Achromatic Barlow 


This precision Barlow features an achromatic, 
coated lens, perfectly centered and corrected 
for finer resolution than you've ever experi- 
enced. Intensively tested and proven superior, 
achromatic lens is mounted in a precision cell. 
Gives 2.4x magnification. Definition is clear 
and sharp, hard to the very edge. 


Model CP-4 fits standard 114” eyepieces..$17.50 
Model CP-2 fits small 0.946” eyepieces....§15.50 


Paraboloidal 
Mirrors 


Aluminized, zircon- 
quartz overlaid. Guar- 
anteed unconditionally 
to perform to the lim- 
its of resolution. Hand- 
corrected to exacting 
specifications, and 
guaranteed superior. 


4° 0/6... 


All mirrors made of PYREX-brand glass 
A tolerance of 5% in focal length is custom- 
ary. A deposit of 4 is required with orders 
for 8” to 1214” mirrors. 


Reflecting Telescope 
Mirror Mounts 


Mounting the mirror to 
your scope correctly is most 
important. Criterion mounts 
are especially well designed, 
and are made of cast alu- 
minum with brass mount- 
ing and adjustment screws. 
tube, other section holds mirror. Alignment 
accomplished by three spring-loaded knurled 
idjusting nuts. Outer cell designed to fit into 
or over your tube. Sufficient space left be- 
tween the two cells. All drilled and tapped. 
Complete with holding clamps, springs, nuts, 
etc. Ready for use. Will prevent vibration 
and hold alignment once set. Will hold mir- 
ror without distortion of surface figure. 
6” snithissatndse” Sa 
. 12.50 


One section fits 


Complete 
Eyepieces 


Finest me They are precision machined, 
sunset in standard 114” outside diameter 
barrels. Can be taken apart for cleaning. De- 
signed to give sharp flat field clear to edge. 
Huygens 18-mm. f.l. (34”) 

Kellner 9-mm, f.l. (3% a 

Kellner 7-mm. f.1. 

Kellner 

Kellner 

Kellner 

Orthoscopic 6-mm. 

Orthoscopic 4-mm. f.1. 


Revolving 
Turret 


The Criterion Revolv- 
ing Turret holds three 
eyepieces so that, as 
desired, the power of 
the telescope can be 
changed by merely turn- 
ing the turret to a dif- 
ferent ocular. Click stop 
insures positive and accurate positioning of 
each eyepiece. Turret holds eyepieces of stand- 
ard 114” outside diameter. Fits into the holder 
of any refractor or reflector telescope that uses 
144” eyepieces. Requires no alteration or ad- 
iustment and can be attached as easily as put- 
ting eyepiece into scope. Made of brass and 
aluminum with polished chrome-plated barrels. 


Cat. #SRT-350 $14.50 


PERFORMANCE 


Rack-and-Pinion 
Eyepiece Mount 


The most mechanically 
perfect focusing is by rack 
and pinion. This mount 
takes standard 114” eye- 
pieces. Full 314” of travel 
— more than ever before. Ac- 
commodates almost any type of 
eyepiece — positive and negative. 
Two knurled focusing knobs, 
variably tensioned and positioned. 
Solid cast-metal — sliding brass 
tube — close tolerance prevents looseness. 
Mount aligns itself to any type tube. Four 
mounting holes, nuts and bolts included. Eye 
mount has square-rod-type diagonal holder 
which prevents loose alignment and vibration. 
Rod tempered to minimize temperature changes. 
Adjustable for 3” to 8” scopes, also 12” scopes 
if so specified at no extra cost. Order one or 
more of the complete eyepieces described below 
at the same time you send for this rack-and 
pinion device, which accommodates any of our 
eyepieces perfectly. 

Cat. #SU-38 ..$7.95 postpaid 


New Model Eyepiece Mount 

Same features as above but has _— base that 
is contoured to match the curve of ” to 8” 
diameter tube. Makes professional coueneante: 
Furnished without Diagonal Rod $9.95 


Diagonal Rod — Cat. #SU-9R $1.00 


Achromatic Finder Scopes 


Two models: 6x, 30-mm., and 10x, 42-mm 
Coated achromatic air-spaced objective, cross 
hairs, built-in duralumin tube finished in 
white enamel, dewcap. Sliding focus adjust 
ment. Can also be used as excellent hand 
telescopes for wide-field views of the sky. Fit 


Mount Bracket #SF-610. 
6 x 30 Achromatic Finder 
10 x 42 Achromatic Finder 
Mount Bracket #SF-610 


$12.50 
$18.00 
$9.95 


Wide-Angle Erfle Eyepiece 


Our 16.3-mm. Erfle wide-angle eyepiece has 
a 75° field. Astonishing wide-angle 
Coated. Highest precision and _ specifically 
designed for telescopic use. Chrome barrel. 
Guaranteed to be superior in every 


Cat. #SE-63 — 114” O.D. . 
Cat. #SE-62 — 0.946” O.D. 


views 


respect 
$18.50 
$16.50 


Four-Vane 
Diagonal Holders 


Criterion 4-vane diagonal 
mountings are fully ad- 
justable, will hold ellip- 
tical diagonals in perfect 
alignment. Made of brass, 
chemically blackened. Pre- 
cision adjusting screws 
center flat and vary its 
angle so that primary 
and secondary mirrors can 
be set in perfect align- b4 
ment. Thin vanes with v 
special adjustable studs. 


For Tubes 
614” to 714” 
614” to 714” 
814” to 914” 
94” to 1014” 
11” to 1114” 
Specify tube I.D. 


Minor-Axis Size 


2.50” 


CRITERION MANUFACTURING CO. 


Manufacturers of 
Quality Optical Instruments 


Dept. STP-28, 331 Church St., Hartford 1, Conn. 
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3-inch 
Astronomical 
Reflector 


60 to 180 Power 
An Unusual Buy! 


Assembled — ready to use! See Saturn's rings, the 
planet Mars, huge craters on the moon, star clusters, 
moons of Jupiter, double stars, nebulae, and galaxies! 
Equatorial-type mounting with locks on both axes. 
Aluminized and over-coated 3”-diameter f/10 primary 
mirror, ventilated cell. Telescope comes equipped with 
a 60x eyepiece and a mounted Barlow lens, giving you 
60 to 180 power. A finder telescope, always so essen- 
tial, included. Sturdy, hardwood, portable tripod. 

FREE with Scope: Valuable STAR 

CHART plus 272-page ‘HANDBOOK 

OF THE HEAVENS” plus the book 

“HOW TO USE YOUR TELESCOPE.” 


Stock #85,050-Y. . $29.95 ppd. 


ASTRONOMICAL TELESCOPE 


UP TO 255 POWER 
New Vibration-Free Metal Pedestal Mount 


With this scope you can see every- 
thing described above, but with 
gteater power. Also, it will split 
closer double stars. Mirror has twice 
the light-gathering power. Rack 
and-pinion focusing, real equato 
rial mounting — only one motion 
needed to follow the stars! Alumi 
num tube. 6-power finder tele- 
scope. 2 standard-size eyepieces and 
mounted Barlow lens give you pow- 
ers of 40x, 90x, 120x, and 255x. 
Low-cost accessory eyepiece available for higher powers. 
FREE with Scope: Valuable STAR CHART plus 272-page 
“HANDBOOK OF THE HEAVENS” plus the book “HOW 
TO USE YOUR TELESCOPE.” Shipping wt. 25 Ibs. 


Stock 785,105-Y 


bi | 


Barrington, N. J. 


Same telescope as described above but equipped with 
Electric Clock Drive 
Stock #85,107-Y $109.00 f.o.b. 


Barrington, N. J. 


NOW! A FULL SELECTION OF 
ORTHOSCOPIC EYEPIECES 


Wide, flat field — better correction 
under high magnification — excel- 
len? eye relief. 

The orthoscopic eyepiece ts one of 
the most important and best cor- 
eyepieces for astronomical 
These are of a four-element 
with coated lenses, and are 
outer diameter, 
brass and aluminum 


rected 
work 

design 
standard 1! 
chrome-platec 


Stock #30,364-Y 
Stock #30,404-Y.. 
Stock 730,405-Y. 
Stock #30,406-Y. 
Stock #30,407-Y 


eo . . 

Rack-&-Pinion Eyepiece Mounts 
Real rack-and-pinion focusing 
with variable tension adjust 
ment; tube accommodates stand- 
ard 14%4” eyepieces and acces- 
sory equipment Lightweight 
aluminum body casting (not 
cast iron); focusing tube and 
rack of chrome-plated brass; 
body finished in black wrinkle 
paint. No, 50,077-Y is for re 
flecting telescopes, has focus 
travel of over 2”, and is made 
to fit any diameter or type tub 
ing by attaching through small 
holes in the _ base. Nos. 
50,103-Y and 50,108-Y are for 
refractors and have focus travel 
of over 4”. Will fit our 2%” 
I.D. and our 3%” I.D. alumi- 
num tubes, respectively. 


precision made of 


. .$14.50 ppd. 


14.50 ppd. 
14.50 ppd. 


For Reflectors 
Stock 2#50,077-Y..(less diagonal holder)... 
Stock 760,049-Y. .(diagonal holder only).... 
For Refractors 


Stock 250,103-Y. 
Stock #50,108-Y.. 


.$8.50 ppd. 
1.00 ppd. 


.12.95 ppd. 


-(for 2%" 1.D. tubing)... 
.13.95 ppd. 


(for 3%” 1.D. tubing)... 


14.50 ppd. 
14.50 ppd. 


FLASHLIGHT POINTER 
for Movie Screens 


Ideal for pointing out interesting fea 
tures on movie and slide projection 
screens. Excellent lecture tool. For 
teacher use on maps, etc. Flashlight 
focuses an arrow where you point it. 


Stock +60,117-Y $9.50 ppd. 


BINOCULAR-TO-CAMERA HOLDER 


For Exciting Telephoto Shots 
Will fit any camera 


7 Bring distant objects 7 
times nearer with a 35-mm. 
camera, 7 x 50 binocular, 
and our BINOCULAR-TO- 
CAMERA HOLDER. Ideal 
for photographing constel 
lations, star clusters, the 
moon, as well as cloud 
formations, wildlife, vistas. 

Camera and binocular attach easily. Use any binocu- 
lar or monocular any camera, still or movie. Take 
color or black-and-white. Attractive gray crinkle and 
bright chrome finish, 10” long. Full directions for 
making telephoto pictures included. 


Stock #70,223-Y.... $11.50 ppd. 


Take Pictures Through 
Your Telescope with the EDMUND 
CAMERA HOLDER for TELESCOPES 


Bracket attaches perma 
nently to your reflecting 
or refracting _ telescope. 
Removable rod with ad- 
justable bracket holds 
your Camera over scope s 
eyepiece and you're ready 
to take exciting pictures 
of the moon. You can 
also take terrestrial tele 
photo shots of distant 
objects. Opens up new 
fields of picture taking! 


SUN PROJECTION 
SCREEN INCLUDED 
White metal screen is easily at 
tached to holder and placed be 
hind eyepiece. Point scope at 
sun, move screen to focus .. . 
and you can see sunspots! 


All for the low, low price of $9.95 


screws, 


projection screen, 
crinkle 


brackets black 


Includes brackets, 28%,” rod, 
and directions. Aluminum; 
painted 


Stock #70,162-Y $9.95 ppd. 


PRISM STAR DIAGONAL 


For comfortable viewing of 
stars near the zenith or 
high overhead with refract- 
ing telescopes using standard- 
size (1%” O.D.) eyepieces, 
or you can make an adapter 
for substandard _ refractors. 
Contains an excellent high- 
quality aluminized right-angle 
prism. The tubes are satin 
chrome-plated brass. Body 
is black wrinkle cast alumi- 
num. Optical path length of 
the system is about 314”. 


Stock +70,077-Y . $12.00 ppd. 


AMICI-PRISM STAR DIAGONAL 


above except contains Amici roof prism in 
stead of usual right-angle prism. Thus your image 
is correct as to top-bottom, making it excellent for 
terrestrial viewing. 


Stock +50,247-Y 


Same as 


. $12.00 ppd. 


NOW! LENS ERECTOR FOR TERRESTRIAL 
VIEWING WITH YOUR REFLECTOR 


This Edmund development adds real convenience to 
viewing objects on the earth. Just put the lens erec- 
tor in your eyepiece holder, insert eyepiece, and focus 
normally. You see everything right side up and cor- 
rect as to left and right. Made of polished chrome- 
finish brass telescoping tubing that will fit any 
standard 114” eyepiece holder. Tubing is 91.” long 
and slides 3” into eyepiece holder. Erecting system 
consists of two coated achromats. 


Stock #50,276-Y $9.95 ppd. 


STAR TIME CALCULATOR 


This handy slide rule 
automatically makes the 
conversion from star 
or sidereal time to 
standard time. Saves 
the amateur astronomer 
the time and _ trouble 
of calculations. Size: 
plastic-coated cardboard. 





” 2 ” 


10 x 3%"; 


Stock 240,399-Y $1.50 ppd. 


“MAKE YOUR OWN” 414” MIRROR KIT 
used. in our telescopes; 
with lenses for eyepieces, 
parts. 


The same fine mirror as 
polished and aluminized, 
and diagonal. No metal 


Stock 750,074-Y $16.25 ppd. 


OFFSPRING OF SCIENCE . . . REALLY BEAUTIFUL! 


CIRCULAR DIFFRACTION- 
GRATING JEWELRY 


A Dazzling Rainbow of Color! 
Shimmering rainbows of gemlike 
color in jewelry of exquisite beauty 
made with CIRCULAR DIF- 
FRAC TION-GRATING REPLICAS. 
Just as a prism breaks up light into its full range 
of individual colors, so does the diffraction grating. 
Promises to become a rage in current fashion. 1” diam. 


Stock 3£30,349-Y. . Earrings $2.75 ppd. 
Stock #30,350-Y. . Cuff Links 

Stock #30,372-Y. . Pendant . $2.75 ppd. 
Stock 3*30,390-Y..Tie Clasp .. $2.75 ppd. 


WAR-SURPLUS TELESCOPE EYEPIECE 


Mounted Kellner eyepiece, type 3. Two achromats, 
focal length 28 mm., eye relief 22 mm. An ex 
tension added, O.D. 14%”, standard for most types 
of telescopes. Gov't. cost $26.50 


Stock 25223-Y 


$7.95 ppd. 


6X FINDER 
TELESCOPE 


Has crosshairs for exact locating. You focus by 
sliding objective mount in and out. Base fits any 
diameter tube an important advantage. Has 2 
holders each with 3 centering screws for aligning with 
main telescope. 20-mm.-diameter objective. Weighs 


less than 4 pound. 


Stock +50,121-Y 


STANDARD 114” EYEPIECE HOLDER 


+ Here is an economical plastic slide- 
focus eyepiece holder for 144” O.D. 
eyepieces. Unit includes 3”-long 
chrome-plated tube into which your 
eyepiece fits for focusing. Diagonal 
holder in illustration is extra and 
is not included. 





Stock #60,067-Y 


Stock +60,049-Y 
Diagonal holder 


EDMUND SCIENTIFIC CO 
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THE ORIGINAL GOODWIN 
RESOLVING POWER BARLOW 


For many years, this achro 

matic coated Barlow lens has 

been the pride and joy of 

serious astronomers. ue to 
‘ the death of the designer, 
Mr. Frank Goodwin, it has not been available for 
the past two years. NOW we can offer these lenses, 
in exact accordance with the original specifications. 
Remember, this Barlow is achromatic, coated, mounted 
in a blackened tube, and as optically perfect as only 
precision craftsmen can make it. Complete with in- 
structions, in a 4”-long adapter tube for standard 114” 
eyepieces. 


Stock #60,122-Y 


DOUBLE AND TRIPLE YOUR 
TELESCOPE’S POWER 
WITH A BARLOW LENS 


PRIMARY FOCUS 


$23.50 ppd. 


SINGLE 
ELEMENT “ | EVEPIECE 
Bartow—— | 

r= | 





WHAT IS A BARLOW? A Barlow lens is a negative 
lens used to increase the power of a telescope with- 
out resorting to short focal length eyepieces, and 
without the need for long, cumbersome telescope 
tubes. Referring to the diagram above, a Barlow 
is placed the distance P inside the primary focus 
of the mirror or objective. The Barlow diverges the 
beam to a distance Q. This focus is observed with 
the eyepiece in the usual manner. Thus, a Barlow 
may be mounted in the same tube that holds the 
eyepiece, making 'it very easy to achieve the extra 
power. The new power of the telescope is not, as 
you might suppose, due to the extra focal length 
given the objective by the difference between P and 
Q. It is defined as the original sg = of the tele- 
scope times the quotient of P divided into 


y 
Beautiful chrome mount. We now have our Barlow 
lens mounted in chrome-plated brass tubing, with 
special spacer rings that enable you easily to vary 
the power by sliding split rings out one end and 
placing them in other end. Comes to you ready to 
ise. Just slide our aoe lens into your 1144” I.D. 
tubing, then slide your ” O.D. eyepieces into our 
chrome-plated tubing. Sutlow lens is nonachromatic. 


Stock 730,200-Y...Mounted Barlow lens... .$8.00 ppd. 


UNMOUNTED 3X BARLOW LENS 


These lenses are made for telescopes that have smaller 
diameter eyepieces than the standard 144” size. Mount 
one between the eyepiece and objective, and triple 
your power. Instructions included. Single-element 
lens, focal length —1-5/16”, unmounted. 


Stock 330,185-Y... .0.932" diam. 
Stock ##30,328-Y....0.912” diam 


$3.50 ppd. 
$2.50 ppd. 


3X ADJUSTABLE-DIAMETER 
BARLOW LENS 


For telescopes with 
smaller than the standard 
outer-diameter size. Prongs on 
mount can be opened or closed 
to fit tubes from 13/16” to 1” 
inner diameter. Directions for 
using included 


Stock #30,339-Y... 


eyepieces 


” 


.$5.00 ppd. 


MORE POWER FROM YOUR 
JAPANESE TELESCOPE 
Mounted Barlow for Japanese Telescopes 


By inserting this single-element lens in the eyepiece 
end of your Japanese telescope, and putting your regu 
lar eyepiece in the end of the Barlow tube, you can 
increase your telescope’s power up to three times. 
Thus, instead of 60x, you will get 120x or 180x. 
Barlow is eats in two pieces of telescoping brass 
tubing each 4” long, satin chrome plated on the out 
side. Inner diameter of large tube and outer diameter 
of small tube are 0.965”, the standard size for most 
Japanese telescopes. Measure yours before ordering. 
0.965” is approximately 31/32” or 24.5 mm. 


Stock #30,370-Y 


ORDER BY STOCK NUMBER .. 


BARRINGTON e 





SPECIAL! 
VARIABLE 10- TO 20-POWER 
U. S. ARMY 
OBSERVATION TELESCOPE 


This is the most ver- 
satile and complete 
government - surplus 
telescope unit we 
have ever offered you. 
USES: spotting scope, 
surveying, balloon 
and satellite tracking, 
all general observa- 
tion. THE TELE- 
SCOPE: Elbow-type, 
10 to 20 power con- 
tinuously variable. 
Field of view 6° 9’ 
to 3° 5’. 214” ob- 
jective lens. Focus- 
ing eyepiece. THE 
MOUNTING: _ This 
is really something! 
Has completely en- 
closed 8”-diam. cir- 
cle scale reading di- 
rectly to 1/10 mil or 
approx. 20 seconds. 
(6400 mils equal 
Clutch release allows rapid rotation. Ro- 
tates 90° horizontal to vertical with direct reading 
to 1 mil. Has crossed levels, precision adjustment, 
and many other exciting features. THE TRIPOD 
Made of solid oak with brass fittings. Has cast 
brass head with four leveling screws. Legs ad 
justable from 30” to 52” excluding mount height. 
Extremely sturdy and rigidly cross braced. In- 
struments used but in good condition. Shipping 
wt. approx. 100 lbs. 


Stock #85,117-Y 


360°.) 


$89.50 f.o.b. Chicago 











CLOCK-DRIVEN EQUATORIAL MOUNT 
ON PEDESTAL BASE IDEAL FOR YOUR 
6” OR 8” REFLECTOR 


Accurate electric clock 
heavy-duty mounting. _ 
household current. Follows stars 
smoothly. Pedestal is 24” high. 
Polar-axis shaft diameter 1” 
Stock #85,111-Y $74. 
f.o.b. Barrington, N. J. 
Same 


mount and clock 
32” hardwood tripod. 


Stock #85, ~ aY. ‘ $69.00 
f.0.b. ‘Barrington, N. J. 


drive and 
Operates on 


drive on 


Same mount on metal pedestal, no 
clock drive. 

Stock #85,108-Y . $45. 
f.o.b. Barrington, N. J. 
Same mount on tripod, no clock 
drive 


Stock 785,023-Y - $39.50 f.0.b. Barrington, 


FREE! “Astronomy and You” 


New booklet in comic-book style 
tells about astronomy from historic 
times to the present, also covers 
telescopes and telescope making. 
Free, on request, with your order. 
Also available in quantity to as 
tronomy groups for star parties, 
Meetings, to museums, planetari 
ums or school groups. Refer to 
this Sky and Telescope ad in 
writing us. 


Mounted Ramsden Eyepieces 


Standard 11/4" Diameter 


Our economy model, standard 

size (1144” O.D.) eyepiece. We 

mounted two excellent quality 

plano-convex lenses in black 

anodized aluminum barrels in- 

stead of chrome-plated brass to 

save you money. The clear image 

you get with these will surprise - 

you. Directions for using short focal length eyepieces 
are included with both the 4%” and Y,” models. 


Stock #30,204-Y Vs" focal length $4.75 ppd. 
Stock 330,203-Y V2" focal length $4.50 ppd. 


NEW! SCIENCE FAIR 
PROJECT KITS 


Edmund kits are carefully 
planned to give any boy or 
girl the fun and excitement 
of discovering science facts. 
Such carefully planned proj- 
ects can lead the student 
to awards or_ scholarships. 
Adults too will find them 
an excellent introduction to 
the various fields of science. 


For Junior High School and beyond: 
MOLECULE AND CRYSTAL MODELS KIT - 
Rods and balls to make atomic models, plus 
directions. 


Stock #30,413-Y $2.50 ppd. 


NUMBER-SYSTEMS ABACUS — Makes a dra- 
matic exhibit demonstrating number systems other 
than decimal system. 


Stock 770,334-Y 
SOIL TESTING KIT — Basis for many fascinat- 
ing experiments regarding growth of plants, etc. 
Stock 760,118-Y 

TOPOLOGY — All the ingredients for a project 
on 4-color map problems. Moebius strips, etc. 
Stock 370,353-Y 

CRYSTAL-GROWING KIT — Grow breathtaking 
displays of large crystals with this set. 


Stock 770,336-Y 


$4.25 ppd. 


.$9.50 ppd. 


For Age 8 through Junior High School: 
MAGNETISM KIT — Based on magnetism dem 
onstrations developed by UNESC 


Stock 370,325-Y 
COLOR THROUGH POLARIZATION 


the beautiful color effects produced by 
polarized light through transparent objects. 


Stock 3+70,350-Y 
ILLUSION KIT 


for producing many 


$3.75 ppd. 


Show 
passing 


Diagrams, lenses, 
amazing optical 


OPTICAL 
murrors, etc., 
illusions. 


Stock 370,352-Y 











GIANT ERFLE EYEPIECE 112” F.L. 


War-Surplus Bargain — Gov’t. Cost Approx. $100 


Large telescopes should have one 

of these for low-power viewing. 

Apparent field of view 65°. Also 

use with our 24”-focal-length 

Aerial Camera lens to make a 

16-power wide-field telescope or 

a 27-power scope with one o 

our 40”-focal-length Aerial! Cam 

era lenses. Low-reflection-coated, 

5-element lens system. Field lens 

of Eastman Kodak's rare-earth 

glass for better aberration correc- 

tion. Has diopter scale. Smooth 

focusing, 4” movement. Outside diameter of attach 

ing threads, 3” 32 threads per inch. Clear aperture 
2 lens 1-25/32”. Weight 344 lbs. 


of eye lens 2”, field 
Stock #50,091-Y $9.95 ppd. 


ADAPT GIANT ERFLE TO STANDARD 
TELESCOPE EYEPIECE SIZE 


This oe lets you use our Giant Erfle with any 


”-diam. eyepiece holder. 


$3.95 ppd. 


telescope having a standard 144 
Stock #50,358-Y 


FREE CATALOG “Y” —— 
144 Pages! Over 1000 Bargains! 


Fantastic variety — rarely 
before have so many lenses, 
prisms, optical instruments, 
and components been offered 
from one source. Probably the 
greatest assembly of bargains 
in all America. Imported! War 
Surplus! Hundreds of other 
hard-to-get optical items. Many 
science and iia learning and 
aaa aids. 

Write for Free Catalog “Y’. 
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TELESCOPE NEWS 


The Finest Can Be Yours 
— For Less 


3”, 4”, and 6” VERNONscope Re- 
fractors available in £/10 and f/15 
models 


4,” VERNONscope Reflectors 


GLEANINGS FOR ATM’s 


CONDUCTED BY ROBERT E. COX 


AN 8-INCH CATADIOPTRIC OF 


ry SEEMS to me that Newtonian re- 
. flectors and long-focus refractors are 
out of date, for I have had extraordinary 
observing success with my 8-inch [/16 
Gregory-Maksutov, whose optics were 
made by John Gregory himself. With 
seeing of 7 on a scale of 1-10, powers ex- 
ceeding 600 have been employed with 
good results, and on rare occasions I have 
used 800x without the image breaking 
down. 


SUPERB OBSERVING QUALITIES 
As the pictures show, the telescope’s 
main tube is very stubby. It is made of 
fiberglass 9.8” in diameter and 18” long, 
finished in aqua-blue. The correcting 
lens is held by a cast-aluminum cell which 
is bonded to the tube, a retaining ring 
on the cell’s outer face allowing easy re- 
moval of the lens for cleaning. There is 
a dewcap, fabricated from the same ma- 
terial as the main tube. The 54-mm. 
finder has a giant Erfle eyepiece with 


Massive PAR Equatorial Mounts 





30-mm., 42-mm., and 54-mm. finder- 
RETAINING 


RING TUBE 


scopes FIBERGLASS 








Brandon orthoscopic and finest Kellner 


oculars Primary 


Mirror 
—_ 








All instruments and accessories are 100% , ORAW TUBE 


American-made and fully guaranteed. 


























Large glossy illustrations and descriptive 
brochures are available on request. We shall 
be -honored to serve you. 


SECONDARY 
MIRROR SURFACE 














VERNONscope & Co. 
Candor, New York 











A schematic view of Sol Saul’s 8-inch catadioptiic telescope. 








crosshairs. The weight of the tube, finder, 
and attached components is 24 pounds, 
all supported on a very heavy mounting 
with an electric drive. Because of the 
short tube length, there are no observable 
image tremors, even in a 40-mile wind! 

With an instrument of this type, great 
care must be taken in designing and con- 
structing the tube assembly, to insure 
that the parts remain perfectly collimated 
at all times. Yet in my design provision 
has even been made to move the primary 
mirror longitudinally in order to change 
the focus for viewing terrestrial objects 
not at optical infinity. This is done by 
supporting the mirror on a spindle that 
passe through a machined end _ plate. 
The mirror may be shifted back and forth 
»y loosening the split-sleeve boss on the 
end plate. 

Thus, the separation of the correcting 
lens and the mirror can be varied, and 
there is no necessity for long extension 
tubes behind the mirror. When used for 
terrestrial observing, provision must be 
made to reduce fogging of the field of 
view caused by light reaching the eye- 
piece directly from the scene. As in the 
usual Cassegrainian arrangement, a long 
baffle tube is inserted (inside the eyepiece 
drawtube) and extended through the 
mirror to the very edge of the incoming 
cone of light. The rack-and-pinion de- 
vice is bolted on one end of the spindle, 
so that eyepieces and attachments other 
than those of the standard 11” outside 


Announcing. a 


A new concept in precision engineered and fab- 
ricated self-supporting aluminum Observa-Domes. 
Light-weight Alcoa Aluminum sections are pre- 
formed to a compound curvature and are made 
permanently watertight by the latest inert-gas weld- 
ing process. This results in a rigid structure of 
immense strength requiring no interior ribs. Struc- 
tural simplicity, coupled with mass-production jig 
techniques, permits us to offer a superior quality 
product at practical prices. 


Observa-Domes are presently 
available in sizes from nine to 
16 feet in diameter. Engineering 
and fabricating services are avail- 
able for larger Observa-Domes. 


POST OFFICE BOX 885 © 143-147 WESLEY AVE. 
JACKSON, MISSISSIPPI 
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The author’s pictures show his 8-inch Gregory-Maksutov telescope on an equatorial mounting made by Coast Instru- 
ment, Inc. In the right-hand view the concave shape of the correcting lens can be seen. 


diameter can be used with the telescope. 

To get the best results out of a Mak- 
sutov telescope, the finest eyepieces should 
be obtained. At low power, Kellners seem 


satisfactory, but for medium and _ high 


I hope to purchase a large solar filter. 

Catadioptric performance is_ breath- 
taking, and every time I observe it seems 
a new experience. The moon is an in 
spiring sight, hundreds of craterlets stand- 


powers orthoscopic oculars are essential. 
For lunar and planetary studies I usually 
employ about 250x to 400x. ‘Terrestrial- 
ly, I have resolved birds nesting in trees 


two miles away. For observing the sun, 








ASTROLA Reflecting Telescopes 


AMERICAN MADE — AVAILABLE NATIONALLY ON EXTENDED TIME PAYMENTS 


Sta sa dt A 


All-New De Luxe Model “B’ 8 ASTROLA, f/7, with 
rotating tube, clock drive, setting circles, and 3 oculars 
(85x, 210x, 360x, or 3 of your choice). $590.00 

plus $12.50 packing and crating charges. 


PORTABLE ASTROLA REFLECTORS 
* Student, f/7 to f/9 
6" Standard $325.00 
8” Standard $390.00 
10” Standard $495.00 


6” De Luxe 
10” De Luxe 


FINEST OPTICS—FINEST PERFORMANCE 


Only the finest possible optical quality in a Newtonian reflecting telescope mirror and diagonal 
can render perfect optical performance. 

Although we have manufactured well over a thousand complete ASTROLA telescopes since 
1953, at an ever-accelerating rate of sales and production, we have specialized in providing the 
very finest optical-quality new mirrors from 6” to 18” aperture for discriminating and serious 
observers and for laboratory and research use. For amateurs, we also have made a specialty of 
refiguring or refinishing mirrors that originally were not of the highest standard of quality. 

Each mirror that we manufacture is of PYREX-brand glass and is figured to provide equal intra- 
focal and extrafocal star images at high power. This is the ultimate optical test which can be met 
by any mirror. We also include our 1/10-wave PYREX elliptical diagonal and aluminizing by Pancro 


We have available, for immediate delivery, riirrors of normal focal 


Mirrors’ exclusive process. 


ratio in 6”, 8”, and 10” aperture. 


NEW PYREX MIRRORS REFIGURING 


1/10-WAVE ELLIPTICAL DIAGONALS sold separately: 1.050-inch major axis, $6.00; 1.300 m.a., $8.00; 

1.550 m.a., $11.00; 1.780 m.a., $13.00; 2.140 m.a., $18.00; 2.610 m.a., $21.50; 3.000 m.a., $32.00. 
MIRROR CELLS, TUBES, SPIDERS, FOCUSERS, FINDERS, MOUNTINGS, 
OCULARS, CLOCK DRIVES, SETTING CIRCLES, AND ALL ACCESSORIES. 

1961 catalogue. 


Send for new color 


Complete ASTROLA telescopes, 6" 


CAVE OPTICAL COMPANY 


4137 E. Anaheim St., Long Beach 4, Calif. Phone: GEneva 4-2613 


to 18” aperture, all manufactured by 
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. . ; : ing out; its image is so free of chromatic Ganymede and Callisto, and possibly 
Don't fail to investigate aberration that the eye tries to invent some faint detail. Saturn is unusually 
the new 1961 Magnusson telescopes, | some. I have seen at least five craterlets beautiful, while nebulae and clusters 

mountings, and clock drives. within Plato, in spite of tie relatively poor leave little to be desired. On double 


observing conditions in this locality. stars, the Dawes limit of resolution is 
IMAGINE THESE FEATURES SOL SAUL 


Jupiter shows seven distinct bands, often easily achieved. 
ON LOW-PRICED REFLECTORS with further detail when sceing is good. 3 Theodore Dr. 


% Mountings made with 114” shafts. I believe I have seen the disks of Plainview, N. Y. 
*% Cast-aluminum holding straps machined to per- = siectcintiisiaoeatiniesiasd — 
mit easy tube rotation. 


Wy Cink Goes, with swe sow motions, cas fer | AN ATTACHMENT FOR EYEPIECE-PROJECTION PHOTOGRAPHY 


scanning the sky and another for photographic 


ork, ia : . f ' 
* Drives with hardened and ground worm threads LTHOUGH the 6-inch Gregory-Mak- _ scale shots of the moon and planets can be 


that you would expect to find only in instruments || sutov described in this department obtained, as well as photographs of the 
costing twice as much. " mrs a + a: z P . 

d& Drives with lemme motors thet will sccomme last June is my favorite for visual ob- brighter nebulae and galaxies. 

date telescopes up to 1214”. serving, the 12}-inch reflector mentioned I first tried several different camera at- 
All of these extras are made possible without é 2 > oe CRA ERE Sm . an , ; 1e- 
inceensing. the prices, because of our new tools at the end of that article is very suitable tachments that fasten directly to the eye 
and production methods. for projection photography, where its piece holder, but too much weight was 


SO AVAILABLE: cits from 6” : esa 
ee ce ene. Be, tom 6" te sizable aperture is advantageous. Large- hanging on too flimsy a base for good 





1244”, with the new channeled glass lap fc: fast 
grinding without sticking. Each kit contains a a — 
spherometer for measuring depth of curve. The . 
graduated knob with screw can be used on a 
Foucault tester. The parts of the cam- 
Write for prices — parts sold separately. era, with the Graphic 
SETTING ' back and plateholder at 
CIRCLES . the right. The 6” exten- 
Made of choice | sion tube is at upper 
aluminum or § a right, and in the center 


brass, machined ; ~ rs 
and polished all | . is the short tubing that 
over. Hour cir- [aaa a required three sets of 
cles, machine- . uy 

scribed with hour, half-hour, and _ five-minute threads, and which holds 


marks. Declination circles scribed in degrees é Sie y a 
0-90-0-90. Numbers stamped with a” dies the rack and pinion. 
Holes reamed standard sizes. Fastened with set The small tube, below 
screws. State hole sizes. ‘ r sani -Seataaie . 

Pen wore ieaak the shutter assembly, 
5” circles, set of two $15.00 $19.50 screws on the front of 
6” circles, set of two $17.00 a 10 the latter and fits into 


8” circles, set of two 24.00 41.20 
the telescope adapter. 


O. MAGNUSSON Photos by the author. 


14570 West 52nd Ave., Arvada, Colo 














results. The pictures show the construc- 

tion of my adapter, which has proven 
quite satisfactory and yet has required a 

ile Galaxy Globe at oe ee 1 
minimum of machine work and expense. 

. Composed of a large s ‘r, extensi 

A professional-quality, five-color, trans- mposed of a large hutter, extension 
parent celestial globe. Inflates to ap- tube, and plateholder, it fastens directly 
proximately 22 inches in diameter. to the telescope tube in place of the 
Stars to Sth magnitude. Prominent nebulae. regular eyepiece mount, the two being 
Movable sun, moon, and planets Stars and the : . ‘ aan P . 4 
Milky Way glow in the dark a miniature of the readily exchanged by loosening a single 
real sky. Constellation designs are taken with per thumbscrew. This holds either one to 
mission from the book The Stars: A New Way To See ‘ ‘ ° 
Fi be OA Ban a fixed base in correct alignment with the 
Full instructions and supporting stand included. optical system. 

Price, $15.00 ppd. An inexpensive rack and pinion, its end 
turned off to fit the base adapter on the 
large tube, was mounted inside a short 
piece of tubing. The only tricky machin- 


California residents add 60¢ sales tax. 
Write for free literature. 


SEELO GALAXY GLOBE CO. 


1025 Yale Ave., Claremont, Calif. 








Read This Advertisement 


Here is a combination of a Barlow and a particular ocular which gives outstanding results 
it consists of our new Barlow and our 16.3-mm. (%” focal length) Erfle eyepiece. While the 
Barlow was not specifically designed to work with this eyepiece, it does so to an astonishing 
degree. All images are sharp and hard to the very edge of the field 

The Barlow gives magnification up to slightly over three times that of the ocular alone 
It is achromatic, coated, and mounted to the U. S. standard size of 1.250 inches. 

The modified Erfle eyepiece has a field of 75 degrees with excellent ‘eye relief The 
combination gives an equivalent focal length of slightly under 6 millimeters. Many users state it 
5 far superior to any shorter focal length ocular of equivalent magnification 

The Barlow sells for $16.00 postpaid, and the Erfle for $15.30 postpaid. Both are guaran 
teed to perform as stated above or money refunded 


ORTHOSCOPIC OCULARS—All hard coated, standard 1'/4-inch outside diameter. 


NN, krtébcickeness .. $15.60 10.5-mm. ................ $16.80 4-mm. 
16.3-mm. (Erfle) .... $15.30 7-mm. .................... $17.70 Barlow 3x 


‘ Warranted to equal or surpass any oculars obtainable 

e escoptcs anywhere or money refunded 
Finished mirrors, mirror kits, spiders, elliptical flats, 

6565 Romaine Street focusing devices, aluminizing 
Los Angeles 38, Calif. Send for catalogue. The camera mounted at the New- 


tonian focus of the 124-inch reflector. 
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The crater-pocked southwestern portion of the moon, seven days past new, was 
recorded by Gordon Konstanzer on Ansco Super Hypan film. The }-second ex- 
posure was developed for 15 minutes in X500, and shows practically no grain. 


ing was on this last part. It had to be 
threaded internally to take the rack and 
pinion, threaded on one outside end to 
fit the large camera shutter, and threaded 
externally at the other end to fit the 
extension tube. The pinion shaft to be 
used for focusing was extended through 


the side of this tube. 


$4444444444DE LUXE +4+44444444 
Reflecting Telescope Kits 


De luxe kits contain 
% 2 mirror blanks of PYREX-brand glass 
% 7 large metal cans of optical abrasives 
*% Fast-polishing cerium oxide 
%& Red rouge and pitch 
Size Thickne Price 
4%" Ya" $ 6.00 
6” ig $10.50 
it 136” $18.75 
10” 13%4" $33.65 
1242" 248" $59.95 
ADD POSTAGE: Ist, 2nd, and 3rd_ postal 
zones from Detroit, add 10%; 4th, Sth, and 
6th, add 15%; 7th and 8th, add 20%; or 
we will ship postage collect. 


Send for free catalog of supplies. 
ASHDOWNE BROS. 
18450 Grand River Detroit 23, Michigan 
AAA Abb bbb bp papain’ 


[The extension tube has a diameter of 
34” and can be any convenient length, 
mine being about 6” long. Different 
magnifications or plate scales are obtained 
by changing eyepieces, as the extension 
tube is fixed in length. Another less con- 
venient method would be to use exten- 
sion tubes of various lengths and only 
one eyepiece. 

The secondhand shutter has a 
aperture of 13”. The convenient 2}-by-31” 
Graphic camera back is spring equipped, 
to allow the plateholder to be inserted 
without removing the ground-glass screen. 
Hence the latter cannot be misplaced. 


With the 
12-mm. Brandon 
telescope is operated at an effective focal 
ratio of £/66, yielding an image of the 
74” in diameter. Less 


air 
31 
i 


clear 


tube and a 
12-inch 


6” extension 
ocular, the 


moon close to 
than half of this is covered on the 
dimension of the negative, but the re 
corded detail in lunar features is fine. 
GORDON KONSTANZER 

2735 Milan Court 

Los Angeles 41, Calif. 
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3. Beral can be cleaned easily - no 


eo 


* * BERAL COATINGS * * 
The ideal coating for front-surface 

precision mirrors for these reasons 

1. Beral has HIGH reflectivity 

2. Beral is HARD; does not sleek easily 


porous OVERCOATING of quartz 
4. Beral is NOT a Chromium alloy, so 

can be removed easily. 
Prices for Beral coating telescope mir- 
rors: 4”, $3.50; 6”, $5.00; 8”, $6.50; 
10”, $8.50; 12%”, $12.50. Prices for 
sizes up to 37” diameter on request. Add 
Postage Insurance for return mail 


LEROY M. E. CLAUSING 
8038 MONTICELLO AVE. SKOKIE, ILL. 








THE MARK Il 


Sidereal Telescope Drive 
Bodine Synchronous Motor, Auto- 
matic Clutch, Automatic Sidereal Time 
Circle requiring no calculation for loca- 
tion of objects, R.A. Indicator, Sidereal 
Time Indicator, Lifetime Quality, Pre- 
cision Fabrication. 

Ramsden Eyepieces 
Declination Circles 
Hour-Angle Circles 


Write for price list. 


H & W OPTICAL CO. 


654 Milwood Ave., Venice, Calif 














UNIVERSAL RACK-AND- 
PINION FOCUSERS 


For reflectors or refractors. 


Take standard 114”-diameter eyepieces. Spe- 
cially designed base fits any tube 5” or more in 
diameter. Carefully machined aluminum and 
brass construction permits critical setting. 
Slotted extension tube holds eyepiece firmly 
and gives sufficient working distance for Bar- 
lows. $9.95 postpaid 


MIRROR 
CELLS 


Solid cast 
fully 


paid 


6” mirror cell for 7” or larger tube 
9” ‘ o” Ge 
10” ’ 113%,” 


ae 1414” 


MIRROR-MAKING KITS 


with PYREX-brand mirror blanks 
and new velvet-finishing tools. 


414,” diameter . . $5.70 postpaid 
6” 9.50 postpaid 
12.25 shipped collect 
10” 21.75 shipped collect 
1214” 41.25 shipped collect 
Kits include five abrasives, with our special 
superfine finishing abrasive for superior fine 
grind, selected pitch, cerium oxide, PYREX 
brand mirror blanks, and velvet-finishing tool 
(heat resistant, approximate hardness of mirror 
blank). C.O.D.'s accepted 


Used telescopes, binoculars, microscopes, and 
optics bought, sold, or exchangec 


Write for free catalog. 
NYE OPTICAL CO. 


7310 Broadway, Lemon Grove, Calif. 
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The shadows that shiver and st 
ly else's living roor 
He’s traded the fleeting, f 
timeless excitement and majesty « 
He's traded the nervous 
the stupendous nightly fireworks 


He has, in short, discovered 


Nothing better could happen thar 


because someone took the troubl 
in Johnny by making him the gift 


Someone, not so long ago, ga 


K COVER FOR MORE ABOUT 
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screen are shivering and shaking in 


y has discovered something new. 


“thrills’’ of the 24 inch screen for the 


ie ceat at 


A i 
ynnny. And it happened simpl 


and satisfy a lifetime of curiosity 





j 
; 
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Johnny abandoned his 24” screen 
for this 2.4” Unitron refractor 
plete with its handy, handsome 


ly portable carrying case 


se-up of the U 
nny is using. It's 6 eyepieces 
e, an exclusive with Unitron 


f omplete line of accessories 


ply your viewing pleasure 


SALES DIV HAM ST., NEWTON HIGHLANDS 61, MASS 


& 








constellation s UNITRON of the Month......Model 114 


What finer naked-eye sight can be found 
anywhere in the sky than the famous winter 
constellation of Orion? At 8 o'clock of an 
early February evening, the Giant Hunter is 
astride the meridian, high up the southern 
sky. His three belt stars form a jeweled 
pointer sloping upward to the Pleiades clus- 
ter in Taurus, and downward toward Sirius, 
brightest of all nighttime stars. 


Observers with binoculars (who haven't yet 
graduated to UNITRONS) should compare the 
colors of Orion’s brilliant stars, contrasting 
the orange of Betelgeuse with the bluish 
white of Rigel. Binoculars, too, will hint at 
the multitude of Milky Way stars in the Orion 
region, and the fuzzy glow of Theta Orionis 
in the constellation’s sword 


If you haven't looked at Theta with a 2.4” 
UNITRON (the altazimuth is telescope of the 
month) or one of our larger models, you are 
missing a telescopic thrill! The great Orion 
nebula appears in all its splendor as a glow- 
ing greenish cloud of gas, surrounding the 
four bright pinpoints of the Trapezium. The 
beauty of this sight on a clear, dark, winter 
night increases with the size of your telescope. 


Owners of 4 UNITRON Photo-Equatorials 
report them ideally suited for taking pictures 
of the nebulosity. With the clock drive, long- 
exposure photographs show more of the 
nebula’s extent than the eye can see through 


the same telescope. 


Double stars for every size of UNITRON 
abound in Orion. Delta Orionis in the belt 
is easy with the 1.6”, which also shows Sigma 
as triple. Nestled in the giare of brilliant 
Rigel is its 7th-magnitude companion, visible 
in the 2.4” UNITRON. Zeta Orionis, 2nd mag- 
nitude, with a star of magnitude 4.2 three 
seconds of arc away, is separated in the 3’ 
with good seeing conditions. Owners of 4” 
or 6” UNITRONS can split many harder pairs, 
such as Eta. 


HAPPY JULIAN DAY 2,437,301! 


Permit us to take this opportunity of wishing you 
a belated Happy New Year in properly astronomical 
terms. Julian Day 2,437,301.0 began January 1, 
1961, at 7:00 a.m. Eastern standard time. 


The reason we know all this is that we happen to 
have a Julian Day calendar handy. We are offering 
the 1961 AAVSO (American Association of Variable 
Star Observers) Julian Day Calendar to all our friends 
again this year. 


To get your copy, all you need do is drop us a line. 
Include your name and address clearly printed on a 
piece of paper about 2’ x 1/2"’. We'll attach this to 
an envelope bearing your Julian Day Calendar and 
send it right along with our compliments. 


MANY MODELS 
TO CHOOSE FROM! 


2” SATELLITE ($7.50 Down) 6x, diagonal! 
eyepiece, altazimuth mount with circles, stand 
1.6” ALTAZIMUTH ($7.50 Down) 75 
with eyepieces for 78x, 56x, 39x 
2.4’ ALTAZIMUTH ($12.50 Down) $125 
$225 


$75 


with eyepieces for 100x, 72x, 50x, 35x 


2.4” EQUATORIAL ($22.50 Down) 
with eyepieces for 129x, 100x, 72x, 50x, 35x 


3’ ALTAZIMUTH ($26.50 Down) 265 
with eyepieces for 171x, 131x, 96x, 67x, 48x 


3’ EQUATORIAL ($43.50 Down) 435 
with eyepieces for 200x, 131x, 96x, 67x, 48x 
$550 


3’ PHOTO-EQUATORIAL ($55.00 Down) 
with eyepieces for 200x, 171x, 131x, 96x, 67x, 48x 


4’’ ALTAZIMUTH ($46.50 Down) with $465 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x 


4’’ EQUATORIAL ($78.50 Down) with $785 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x, 38x 


4’ EQUATORIAL with clock drive $985 
($98.50 Down), Model 160V, eyepieces as above 


IT HAD TO HAPPEN: 
A UNITRON WITH YOUR 
NAME ON IT! 


We've gone and done it. We've personalized the 
telescope business. For a limited time, when you 
buy a UNITRON, you can have your name embossed 
in a plastic name plate attached to the gleaming black 
barrel at no charge. 

People tell us they like it. It’s in quiet good 
taste, yet it seems to give that extra fillip to the 
pride of ownership people feel for their UNITRONS. 
To get your name plate simply add this statement 
to your order: Please attach a name plate to my 
telescope. This is the name: (print name clearly). 


Use Our EASY PAYMENT PLAN 


UNITRON’s popular Easy Payment Plan is a convenient 
and economical way to buy your UNITRON Refractor 
when you do not want to disturb your savings or when 
you haven’t the total cost of the telescope immediately 
available. The down payment required is 10%. The 
balance due is payable over a 12-month iod, and 
there is a 6% carrying charge on the unp | 

Your first payment is not due until 30 days after you re- 
ceive the instrument, and if you should want to pay the 
entire balance due at that time, the carrying charge is 
canceled. (6’’ models available on special plan.) 


2.4” ALTAZIMUTH REFRACTOR 


altazimuth mounting and 


Complete with 
altitude and 


slow-motion controls for both 
azimuth, tripod, 5x 16-mm. view finder, stand- 
ard rack-and-pinion mechanism, 4 eyepieces, 
choice of UNIHEX or star diagonal and erecting 
dewcap, dustcap, 


$125.00 


ANOTHER NEW UNITRON 
EXTRA: 


prism system, sunglass, 


wooden cabinets, instruciions. 


In this case, UNITRON’s brand new Achromatic 
Amplifier — a two-element, color-corrected Barlow- 
type negative amplifying lens designed especially for 
UNITRON Refractors. 

What’s good about it is this: When used with a 
UNITRON eyepiece, it doubles norma! magnification 
to increase the usefulness of each eyepiece. Two types 
of mounting cells are available, one to fit the UN!- 
HEX Rotary Eyepiece Selector, and one for the UNI- 
TRON Star Diagonal. It’s easy to use, and there’s 
never any adjustment of eyepiece (or star diagonal 
necessary. What’s best about the new Achromatic 
Amplifier is that it is now included with every UNI- 
TRON at no additional! cost. 





CALLING ALL UNITRON OWNERS! 


If you purchased a UNITRON before the Achro- 
matic Amplifier was available, we want you to 
have the chance to get one, and offer it at the 
special price of $6.00 less than one-third the 
price you‘d pay elsewhere for an accessory of 
this quality. This offer is for UNITRON owners 
only. (When ordering, please state whether for 
UNIHEX or star diagonal.) 














UNITRON 


INSTRUMENT COMPANY @ TELESCOPE SALES DIVISION, 
66 NEEDHAM ST., NEWTON HIGHLANDS 61, MASS. 








et UNITRON’s FREE 


5 Guide and Catalog on 


Observer’ 


STRONOMICAL TELESCOPES 


This valuable 38-page book 
is yours for the asking! 


With artificial satellites already launched and space 
travel almost a reality, astronomy has become today's 
fastest growing hobby. Exploring the skies with a tele- 
scope is a relaxing diversion for father and son alike. 
UNITRON’s handbook contains full-page illustrated 
articles on astronomy, observing, telescopes and acces- 
sories. It is of interest to both beginners and advanced 
omoteurs. 


Contents include — 


© Observing the sun, 
moon, planets and 
wonders of the sky 


¢ Constellation map 

¢ Hints for observers 

© Glossary of telescope terms 

© How to choose a telescope 

¢ Amateur clubs and research 
programs 


UNITRON 


INSTRUMENT COMPANY + TELESCOPE SALES DIV 
66 NEEDHAM ST., NEWTON HIGHLANDS 61, MASS 


| Please rush to me, free of charge, UNITRON’s new Observer's ] 
Guide and Telescope Catalog 20-K. 
tees a : . | 
nee - —e 
<> la so 


ee ee ee cee ee ee ee ee ee oe dd 
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THE STROLLING ASTRONOMER 


The journal of the international As- 
sociation of Lunar and Planetary Ob- 
servers (A.L.P.O.). Illustrated with 
drawings, charts, and photographs by 
members. Founded in 1947 Directed 
to the advanced amateur specializing 
in the study of the moon, planets, and 
comets. 

Six issues per year at approximate 
two-month intervals. Articles on lunar 
and planetary observations and their 
interpretation, and related topics. 

Price, three dollars per year or five 
dollars for two years. Order from: 





The Strolling Astronomer 
Pan American College Observatory 
Edinburg, Texas 














HI-POWER OCULAR $2.50 ppd. 


3-lens, corrected, positive. Balcoted. E.F.L. 
mm. (14 inch). 20x, f/2.8, 14” O.D. mount. Lens 
unit 100% American by world-famous manufacturer 
Limited stock at this price of 50 ppd. 


RADIOMETER 


Balanced four 
diameter evacu- 
ated glass globe, turns upon ex- 
posure to light, any light, even a 
burning match. Highly decorative, 
interesting, educational, instructive. 
A conversation piece. We guaran 
yours to operate 


$3.00 ppd.; 2 for $5.00 ppd. 
Scientific & Lab Apparatus 


HARRY ROSS 61-4 Reade St., New York 7, N. Y. 


12.5 








American made 


arm vane, in a 3” 


tee 














Now six times a year 


Spacetlight > 


A bimonthly magazine 
a é 


on man’s grealest adventure! 


@ SPACEFLIGHT is now being published bi- 
monthly — six times a year (January, 
March, May, July, September, and No- 
vember). This popular yet authoritative 
magazine on rockets, astronautics, and space- 
travel astronomy is written especially for 
the layman and is edited by members of 
the British Interplanetary Society. 


Leading authorities provide a comprehen- 
sive coverage of all fields of science that 
play an important part in this thrilling 
adventure of mankind. Rocketry, artificial 
satellites, space medicine, atomic fuels, radar 
controls, exploration of the planets, are all | 
treated in nontechnical language. 


SPACEFLIGHT is mailed directly to you dur- 
ing the month of issue from the printer in 
Great Britain. Subscription in North and 
South America: $3.50, one year; $6.00, two 
years. Single copy, 75 cents. (Please specify | 
the issue with which your subscription 
should start.) 


rdert 


Send check 


SKY PUBLISHING CORPORATION 


49 Bay State Rd., Cambridge 38, Mass. 


ry money 
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CELESTIAL CALENDAR 


Universal time (UT) is used unless otherwise noted. 


R LEONIS 


OME evening this month, look about 

6° west of Regulus for the famous 
variable star R Leonis. It will be easily 
recognizable in a finder or binoculars, as 
it forms a compact, characteristic configu- 
18 Leonis (magnitude 5.8), 
and 19 Leonis 
(6.4) between them, but considerably 
closer to R. All three stars labeled 
in Norton's Star Atlas, but in the revised 
Skalnate atlas the name 19 Leonis 
is inadvertently given another 


ration with 
a half-degree northwest, 
are 


Pleso 
to Star 
several degrees away. 

Scheduled maximum of R Leonis comes 
around February Ist this year, when the 
variable will probably be about as bright 
18. The cycle of light 
course in 313 days, 
months being taken 


magnitude 6 10, 


neighbor 
its 


as its 
on 
in 


changes 
the 


runs 
average, SIX 


fading from to and 
nearly five months for recovery. 


The 


nized 


R Leonis was recog 
by J. A. Koch, a 
physician-astronomer who 
Danzig. In 
oscillations 


variability of 
as early as 1782 
ob 
recent years, the 


have taken place 


German 
served at 
brightness 





T T T T 


R LEONIS 


MAGN/TUDE 








V/SUAL 


l l L 
-200 ie) 200 
DAYS FROM MAXIMUM 





400 


This mean light curve for R Leonis 

was derived from observations made 

by members of the American Associ- 
ation of Variable Star Observers. 


with unusual regularity for a Mira-type 
variable. However, R. Prager’s analysis 
of the first 150 years of observations shows 
that once R Leonis brightened to magni- 
tude 4.4, and that minima as faint as 
11.6 have occurred. 

This is a very red star, its color being 
especially striking in larger telescopes. 
The 1950 co-ordinates are right ascension 
scl declination +11° 40’. 


MINIMA OF ALGOL 
1, 12:28; 4, 9:18; 7, 6:07; 
15, 20:35; 18, 17:25; 
> 1:95. 

March 2, 4:42; 5, 1:32; 7, 22:21; 


These minima puggiedione for Algol 
a recent timing by D. Engelkemeir, and 
period of 2.8674 days. The times given are geo- 
centric; they can be compared directly with observed 
times of least Jacvencnancall 


MINOR PLANET PREDICTIONS 


No ephemerides are available for this 
month. The “first — Ceres, Pallas, 
Juno, and Vesta — aré all too to the 
sun to be observed in February. 


g» 


10, 
21, 


February 
2:56; 12, 23:46; 
14:14; 24, 11:04; 2 
10, 19:10. 


are based on 
an assumed 


four” 
close 


1961 


| DUAL 


FOR 


VARIABLE STAR MAXIMA 


February 1, R Leonis, 094211, 5.8; 1, 
V Bootis, 142539, 7.9; 2, RU Sagittarii, 
195142, 7.2; 4, R Canum Venaticorum, 
134440a, 7.7; 9, V Coronae Borealis, 
154639, 7.5; 17, V Ophiuchi, 162112, 7.5; 
18, R Aquarii, 233815, 6.5; 19, R Carinae, 
092962, 4.6; 20, S Hydrae, 084803, 7.8; 
28, RS Scorpii, 164844, 7.0. 

March 1, RT Cygni, 194048, 7.3; 4, R 
Leporis, 045514, 6.8; 5, R Hydrae, 132422, 
1.5; 7, T Normae, 153654, 7.4; 8, R Corvi, 
121418, 7.5; 9, T Centauri, 133633, 5.5. 

These predictions of variable star maxima are by 
the AAVSO. Stars are listed only if brighter than 
magnitude 8.0 at an average maximum. Some, but 
not all of them, are nearly as bright as maximum 
two or three weeks before and after the dates for 
their maxima. The data given include, in order, the 
day of the month near which the maximum should 
occur, the star name, the star designation number, 
which gives the rough right ascension (first four fig- 
ures) and declination (bold face if southern), and 
the predicted visual magnitude. 


MOON PHASES AND DISTANCES 

8, 16:50 
8:11 
8:35 
13:35 
Diameter 
$3’ 22” 


29” 27” 


February 
February 
February 
March 
Distance 
222,600 mi. 
252,200 mi. 


Last quarter 
New 
First quarter 
Full moon 
February 
Perigee 14, 
Apogee 26, 
March 
Perigee 14, 


15, 
99 


mo» 


moon 


“> 


11° 


21" 


18" 225,300 mi. 32’ 58” 





SKY-GAZERS EXCHANGE 


Classified advertising costs 30 cents a word, including 
address; minimum charge, $4.00 per ad. Only one 
for sale ad per issue for each advertiser. Remittance 
must accompany order. Insertion is guaranteed only 
on copy received by the 20th of the second month 
before publication; otherwise, insertion will be made 
in next issue. We cannot acknowledge classified ad 
orders. Sky Publishing Corporation assumes no re- 
sponsibility for statements made in classified ads, nor 
for the quality of merchandise advertised. Write Ad 
Dept., Sky and Telescope, 49 Bay State Rd., 
Cambridge 38, Mass. 


MOL INTED — 
$350.00. 
years experience. 


objectives, 
Twenty-four 
Sumter, S. C. 


first-quality 6” telescope 
Correspondence _ invited. 
Earl Witherspoon, 


WANTED: Secondhand 24” Cassegrainian, mounted 
telescope or optical system. Everett L. White, Box 
162, Coffeyville, Kan 


MOONWATCH SCOPES, excellent condition, Edscorp 
or Tasco. Inquire Harris D. Dean, Dean and Har- 
ce ean Grand River at Cedar, Lansing 5, 

Ic 





SLOW- MOTION | "equatorial mounts, $85.00 
Mirrors, refractor lenses, refiguring, aluminum 
castings, tripods. John McQuaid, 2003 High, 
Logansport, nd. 


TEI .ESCOPE BUIL DERS: 
Cassegrainian set. 6” 


up. 


“Use our Dall-Kirkham 

primary, ~ perforation 
1.045”, 134” secondary, spacing 18”, B.F.L. 2214” 
$145.00. Persons interested in large- aperture ob: 
jectives and those having design problems write 
Three_‘‘B’’ Optical Co., Dept. A, R.D. 4, Box 
225, Gibsonia, Pa. 


/20 w “AVE parabolic mirror and elliptical diagonal. 
6” £/8, $75.00. Unconditionally guaranteed. Write 
for price list. Astro-Research Laboratory, 4601 
70th St., La Mesa, Calif. 
ONSIDERING astronomy as a career? Vocational 
and Professional Monographs: Astronomy, by Dr. 
Freeman D. Miller, describes personal qualifications, 
scholastic training, and job opportunities. $1.00 
Bay "Stat Send to Box B, Sky and Telescope, 49 
ay State Rd., Cambridge 38, Mass. 


SALE: Unitron model 220A __astro-camera. 
$45.00. Used only once and in excellent condition. 
Lloyd Wright, 122 W. Main St., Midland, Mich. 











ANIS 


THE SUN, MOON, AND PLANETS THIS MONTH 


The sun, on the ecliptic, is shown for the beginning and end of the month. 

The moon’s symbols give its phase roughly, with the date marked alongside. 

Each planet is located for the middle of the month or for other dates shown. 
All positions are for 0" Universal time on the respective dates. 


The sun on 15th will be 
totally eclipsed for viewers in a narrow 
strip across western Europe, the Balkans, 
and the Soviet Union. As explained in 


month, to- 


February 


more detail on page 24 last 


maximum of minutes 
Par- 


tial eclipse will be observed over most of 


tality lasts a two 


and 45 seconds over the Sea of Azov. 


Eurasia and a large part of Africa. 
Mercury is advantageously placed for 
observation during the first two weeks of 
the month, reaching eastern elongation 
18° from the sun on the 6th. At that date 
for nearly 1} hours after sunset, Mercury 
may be seen low in the southwest as a 
reddish object of magnitude —0.4. In 
the latter half of February, it rapidly 
moves into the solar glare. Inferior con- 
junction will occur on the 22nd, when the 
planet passes into the morning sky. 
Venus, in Pisces, is of magnitude —4.2 
on February 15th. It sets four hours after 
the sun and thus dominates the western 
sky in the early evening. Telescopically, 
in the middle of the month Venus will 
be seen as a thick crescent, its disk 42-per- 
cent illuminated and 30” in diameter. 
Mars is conspicuous in western Gemini, 
crossing the meridian about 31 hours after 
sunset on the 6th. On this date the —0.3- 
magnitude planet is stationary in right 
from westward to 


ascension, changing 


eastward motion. Mars appears in tele- 
scopes as a reddish disk, 12”.5 in diameter 
on February Ist and 9”.6 on the 28th. 
Jupiter and Saturn together will afford 
a rare and beautiful observing experience 


before sunrise on February 18th. For the 


UNIVERSAL TIME (UT) 


TIMES used in Celestial Calendar are Greenwich 
civil or Universal time, unless otherwise noted his 
is 24-hour time, from midnight to midnight; times 
greater than 12:00 are p.m. Subtract the following 
hours to convert to standard times in the United 
States: EST, 5; CST, 6; MST, 7; PST, 8. If neces- 
sary, add 24 hours to the UT before subtracting, in 
which case the result is your standard time on the 
day preceding the Greenwich date shown. For ex- 
umple, 6:15 UT on the 15th of the month corresponds 
to 1:15 a.m. EST on the 15th, and to 10:15 p.m 
PST on the 14th 


past few months, Jupiter has been ap 
proaching Saturn in the sky, and con 
junction will occur at 15" Universal time 
on that morning in the Western Hemi 
sphere. To the the planets 
will appear as a double star whose com- 


naked eye, 
ponents are separated by about 0°.2, 
brighter Jupiter, magnitude 1.5, 
Saturn, magnitude 10.8. 


being 
south of 
Through binoculars the view should be 
most impressive. During the rest of the 
year these planets will continue close to 
each other, always remaining less than 7° 
apart. 
Conjunctions of Saturn 
occur only every 20 years or so. The last, 
1940-41, and the 


1980. 


Jupiter and 
a series of three, was in 
next will not be until 
Uranus rises about sunset and is visible 
all night, for it stands opposite the sun 
on February 12th. Binoculars will show 
it as a star of magnitude 5.7, a telescope 
being needed to reveal the 3”.9-diameter 
disk. On the 12th, the 1950 co-ordinates 
are right ascension 9° 
+14° 227, changing 
l’ per day, respectively. The planet re- 
all month within the Sickle of the 
constellation 


14".8, declination 
these —0".2 and 
mains 
Leo. 





DE LUXE 


SKYSCOPE 


As illustrated with new 
plastic tube, 6x finder, heavy 
all-metal tripod equatorial 
mounting, and 60x eyepiece 


Price $44.75 
Unconditionally guaranteed 
100% American made 

r free brochure 


“fr standard m rd ¢ l 


d world-wid 
Sk) 


L Any ‘ mp arison, 
THE SKYSCOPE CO., 
INC. 


P. O. Box 55S, 
Brooklyn 28, N. Y. 








MAJOR 


MERCURY @ 
MARS A 
SATURN @ 
NEPTUNE @N 


VENUS 
JUPITER 
URANUS 


PLUTO 
6’+ 


Neptune crosses the meridian about 
two hours betore sunrise, and is thus well 
placed in the southeastern sky for morn 
Ing observation with small telescopes. On 
February 12th the greenish 8th-magnitude 
planet becomes stationary in right ascen- 


declination 13° 29 


97m Oo 


sion at 14" 37™.2, 
(1950 co-ordinates), then taking up a very 
slow westerly motion among the stars of 
Libra. 

Pluto, in Leo, reaches opposition to the 
sun on February 25th, at right ascension 
10" 54™.5, 12’ (1950 co- 


ordinates). This 15th-magnitude object is 


declination +21 


visible in large telescopes. 


WILLIAM H. GLENN 





THE ASTRONOMER KIT 


The complete telescope mirror making kit 
%& FOUCAULT TESTER, in its entirety, with light 
source, knife-edge, measuring scale. 

PYREX-brand glass MIRROR BLANK. 

% NEW, NONVITREOUS TOOL, faster, smoother, more 
accurate. 

SEVEN ABRASIVES for greater safety and speed 

CERIUM OXIDE for fast, clean polishing 

SPECIAL OPTICAL PITCH to minimize danger of 

turned-down edge 

MAGNIFYING LENS, essential in mirror grinding. 
% DETAILED, ILLUSTRATED INSTRUCTIONS, ‘Mirror 

Making in the Kitchen.’’ 

Starred items exclusive with The Astronomer Kit 
6-inch kit Feeeu et $17.00 ppd. 
44-inch kit. .$14.00 ppd.; 8-inch kit. .$23.50 ppd. 
Foucault tester only $ 7.00 ppd. 


Mon 4ck guarantee W rite 


ASTRONOM 


formerly Astronomy Inc. 
Suite 305, American National Bank Bldg. 
Denver 2, Colorado 
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THE GALAXY SERIES OFFERS MORE... 1/20TH-WAVE OPTICS, 
AND MANY UNDUPLICATED FEATURES—THE LEADER ALWAYS! 


GALAXY 6” 
GALAXY 8” 


Buy up, or trade up to a Treckerscope GALAXY! > i GALAXY 10” .... 
GALAXY 12.5” 


Now, as in the past, Coast Instrument’s high quality is the standard of comparison! STANDARD 6” ... 

The American telescope company that provides 1/20th-wave optics for amateurs and ; STANDARD 8” ... 
professionals alike again is way out in front with the GALAXY. No other telescope » ba STANDARD 10” 
manufacturer today offers as many outstanding features. These superb instruments ; : pi + 

are guaranteed to resolve to, or surpass, Dawes’ limit on nights of good seeing. The ' 6" PATHFINDER . $ 189.50 
GALAXY optics are hand-figured and, therefore, our instruments are able to produce Y 8” PATHFINDER . $ 325.00 
results far better than expectations. All of the GALAXY telescopes include these : 10” CASSEGRAIN 
outstanding features rock-steady equatorial mount, quickly detachable legs for SKY GIANT $1795.00 
easy portability (only 70 seconds to assemble or disassemble entire scope for field 

trips); hydro-smooth rotating tube with built-in ocular rack; remote-assistance light; ‘ 

Opti-Set finderscope (only requires 3” movement of head from finder to eyepiece, OUR EXTENDED 
which is directly in line); Hydro-Glide (ultrasmooth, no backlash) focusing device; PAYMENT PLAN IS 
fiberglass, tube; your choice of any three of the finest quality oculars (Ortho-Stars), 

7 mm 10 mm 16 mm 20 mm 27 mm., or any two oculars and a Coast OFFERED TO ALL 
Goodwin Resolving Power Lens; synchro-smooth clock drive with manual flex-line TAKE MONTHS TO PAY 
control for precise tracking when no 110-volt power is available; wheels for ease in pe am eee 
moving from location to storage area (wheels snap out for viewing). Leveling screws 

are provided for any minor difference in ground level. All in all, your dollar cannot IF DESIRED... 
purchase better viewing. All of our instruments are American made, and you are pro- 

tected by our 20-year unconditional guarantee. WRITE FOR OUR LAB 


GALAXY 6 INCH SPECIFICATION SHEET 


Now you can buy the FINEST at the greatest savings ever! 





PARABOLIC MIRRORS, GUARANTEED UP TO 1/20TH WAVE OR BETTER TELESCOPE H di 
FROM COAST'S OWN OPTICAL SHOP, ALUMINIZED AND QUARTZ OVERCOATED — OPERATING MANUAL HELAJUST FOCUSING MOUNT 
‘ 6’ 8 10° 12/2" : Now st a new low price, but un- 
£/8 ‘/7.50rt/6  $/7.50rt/6 _£/7.50r $/6 sii ahi, excelled in construction. Both push- 
VAS GAVE. omens Na oes AMR including "seting Ee tees Seca 
1/10th WAVE. $55.00 $85.00 .$150.00.......$235.00 circles, sidereal focusing. Beautifully finished in 
as Pane Mt he ee ee, ee black crackle and satin chrome, 
REFIGURING, NO CHANGE IN YOUR OWN FOCAL LENGTH to find 52 most ; Pe: ee 9 ge oe pee a 
L/20%h WAVE . . as: $57.50..... $80.00... - $155.00. ... $235.00 paged pn spy to fit all sizes of tubes without 
1/10th WAVE .. $37.50 .. .$55.00... $80.00. ..... .$125.00 | Sl onteabenee” modification. Has single-vane-spider 
ALL PRICES ABOVE INCLUDE MATCHING ELLIPTICAL DIAGONALS AND ALUMINIZING, PLUS : instructions. 44 — ome = pel gig ene 
a see e — of = informe- rete p Apc to yw other low- 
TREAT YOURSELF TO THE FINEST Words alone cannot express the superb quality of : tion every amateur priced focusing mount, or money 
COAST mirrors they will positively amaze you with their ‘‘out-of-this-world’ resolving needs. y back. (Takes 11/4’ eyepieces.) $9.95 
power. This we guarantee you! Dawes’ limit is easily reached $1.00 postpaid 


ORTHO-STAR OCULARS ! TRECKER-PATHFINDER $79.50 


- oe > EQUATORIAL MOUNT —_ complete 


’ BEAUTIFUL FINISH ” ‘ “ . r 
} Guaranteed te be the finest you ever used— : This mount will accommodate 4-inch to 8-inch telescopes. Specify your 
or return for full refund! Outstanding fea- tube size when ordering. : f } 

tures: wide flat field, sharp to the very edge; ; Standard 36-inch height — massive 11/2-inch steel shafting. 
extra-long eye relief; parfocalized for easy This amazing EQUATORIAL MOUNT is just what the doctor ordered for 
change of power; sealed-in optics, never need mounting that homemade telescope you labored so hard to finish. Now 
interior cleaning; hard coated, magnesium you can purchase a beautifully constructed, highly rigid equatorial 
fluoride; boldly marked for easy identification; striking chrome mount, COMPLETE, for your own telescope as economically as if you 
and black-velvet finish, beautifully machined, 1%‘ 0.D had built it yourself. This terrific mount is made entirely of metal; 
ORTHO-STAR oculars are available in the following focal } all of the moving equatorial parts are polished to work with maximum 
lengths, giving, for example, the indicated powers when used . ease. Legs, head, and counterweight are all removable for easy storing. 
in conjunction with an 8 £/8 mirror: 26.6-mm.- 61x; 20-mm The saddle allows complete rotation of your tube. One of the more 
8ix; 16-mm.—102x; 10-mm 163x; 6.6-mm.—233x. : important features in pe — wy rey the polar axle is extended for 
$19.50 each d. ease in attaching a cloc rive and/or setting circles, which may be 
NOW AVAILABLE: 20-MM. ERFLE ORTHO-STAR OCULAR, bee 7 — at any i ee mount also has a beau- 
nations Tadd $29.50 h d iful, chip-resistan inish. aking all of these unusual features into 
ppare . each ppd. : consideration, this is truly one of the best DOLLAR-FOR-DOLLAR values. 








HYDRO-GLIDE ,,.?*<*o" Rp MIRROR 4-VANE 


Focusing Device CELLS 
Coast Instrument’s own “‘Hydro-Glide’’ (type formerly referred : 

to as “‘rack and pinion’’). Now you can have WHISPER-SMOOTH : . : , SPIDERS 
control with absolutely no high and low spots as geared units : Skeleton type 

have. This has never before been available in any focusing : : 

mount. Standard in appearance, yet utilizing an entirely new t. chese) oe wa A es $11.50 10” 

concept. We guarantee you will be astonished at its unbeliev- : g” ...... $10.95 121” ... , : g’ $11.50 12/2” ... 

able superiority. If this isn’t the absolute ‘smoothest,’ return : 

it for full refund. $18.50 patent pending ae Ce 





e 7 SEND FOR OUR NEW 68-PAGE CATALOG showing many of the other 
TRECKER FINDER 4% Send for Coast pie telescope items manufactured or distributed by COAST INSTRUMENT. It 
Gs) Instrument’s Pro- | ees includes our treatise, ‘WHAT YOU SHOULD KNOW, LOOK FOR, AND 

7x, 50-mm. objective, helical F fessional MIRROR | = DEMAND, BEFORE BUYING ANY TELESCOPE,” an impartial, informative 
focusing, with mounts and CLEANING KIT. ji article that will give you information you’ve probably been looking for 


rosshairs. Same as used on 2.35 d. 4 | . : ' 
TRECKERSCOPES, $18.50 y yy $ Pp to help make up your mind as to just what telescope you should buy! 











All prices, unless otherwise indicated, are at our warehouse in Long Beach, California, from where shipping charges will be added, and are subject to change without notice 
Mechanica! specifications are also subject to change. Nominal crating charge added for all telescopes and mounts. California residents: Add 4% sales tax to all prices 


TRECKERSCOPES ARE CUSTOM MADE IN AMERICA BY PROFESSIONAL OPTICIANS AND ENGINEERS. NOW APPOINTING DEALERSHIPS . . . INQUIRIES INVITED. 


COAST INSTR UMENT, INC. 4811 Long Beach Bivd., Long Beach 5, Calif. 


“IN OPTICS SINCE 1933” Phone: GArfield 2-3411 or NEvada 6-7683 
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STARS FOR FEBRUARY 


The sky as seen from latitudes 30° to 
50° north, at 9 p.m. and 8 p.m., local 
time, on the 5th and 20th of February, 


respectively; also at 7 p.m. and 6 p.m. 


on March 7th and 23rd. For other dates, 


add or subtract 4 hour per week. 


constellation 
Orion is personified in the Hindu classics 


The strikingly brilliant 


as a stag pursuing his own daughter, the 
star we call Aldebaran. His unnatural 
chase provoked a three-starred arrow — 
the belt — 
hero, Sirius. 


from the bow of the hunter 
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PEOPLE WHO BUY PLANETARIA WANT ORIGINALITY 


When the City of St. Louis awarded the contract to build a large-sized planetarium for their cosmic 
science museum to the Goto Optical Company of Japan, from among international bidders, the city 
fathers were sure that they had ordered the most. original. 


They knew that Goto planetaria and telescopes are the products of the oldest and largest firm in 
Japan in the field, and that every Goto engineer is a highly trained specialist. 


Of particular interest to them, of course, must have been the fact that Goto planetaria win high 
acclaim wherever displayed or in operation. 


If you, too, are considering a planetarium or telescope, we’d like to discuss your particular problem 
with you. 


SMALL-SIZE PLANETARIUM 


FEATURES 

1. The instrument projects the entire celestial 
sphere. 

. All star projectors are of the lens type. 


. Dome size 
Model S-1 16-foot dome 
Model S-2 25-foot dome 


. Motions 
a) Diurnal — sky’s daily rotation 
b) Change of latitude — from pole to pole 
c) Precession 


“x *-O2 2 YY 2&4 2 2 ES 


8-INCH EQUATORIAL REFRACTOR 


Achromatic Objective 
Focal length 3,000 mm. 
Clear aperture 200 mm. 


Magnification 50x - 750x 


Gore) GOTO OPTICAL MFG C0 1-115 Shimmachi, Setagaya-ku, Tokyo, Japan 
“ a a Cable Address: GOTOPTIC TOKYO 


Established in 1926, Japan's oldest and largest firm specializing in astronomical telescopes. 
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You'll find these fully professional features in every Custom DYNASCOPE®! 


Exquisite optical systems, fully achromatic and corrected to meet the 
most critical research standards e Massive equatorial mounts that provide 
exceptional stability and embody the latest mechanical refinements for 
ease of operation. « Full sets of matched orthoscopic and achromatic 
eyepieces with wide flat fields sharp to extreme edges. * Needle bearings 
carefully fitted on substantial shafts to assure movements so fine that 
they equal the ease and precision of a fine watch. ¢ Lifetime materials 
throughout, for atmospheric resistance and dimensional stability. ¢ Fully 
rotating tubes, with counterpoise to provide perfect balance during rota- 


MASTERPIECES 


fs 2 
of  frtciatos e fP afermas Pe 


All sizes of these superb 
instruments are available for 
unusually prompt delivery 

. . including this Deluxe 
10-inch model 


Every Custom DYNASCOPE is designed and built to meet such 
high standards and exacting specifications that it is the overwhelm- 
ing choice of schools, colleges, universities, and many well-known 
professional astronomers. Each of these magnificent instruments 
incorporates features that are years ahead in optical engineering, 
yet based on time-tested principles. Each is painstakingly produced 
and assembled by craftsmen who put careful workmanship before 


re 


tion. *« Rotary secondary supports to minimize diffraction. « Exclusive 
Dyna-mesh rack and pinion focus for smoother, more accurate focusing 
action. © Two-way pier tripods (Pat. Pending) in 6-inch and 8-inch 
models. 45-pound pier can be mounted permanently. Portable tripod is 
instantly removable for field trips. « Highly accurate electric drives, 
free from backlash, with fully compensating clutch. ¢ 8x50 coated 
achromatic finderscopes with crosshairs and extra-large 6° fields. ¢ 7”- 
diameter setting circles spoked for easy setting. Graduated with verniers. 
¢ Super sensitive slow motion flex line control « Adjustable to all latitudes. 


CUSTOM 
DYNASCOPES 


in your 
choice of 
6-8 -10 
12.5 -16 
models 


speed. Each is required to pass, flawlessly, a long series of rigid 
performance and operational tests. Nothing is overlooked to make 
sure that these superb telescopes are the finest in their class, tegard- 
less of price. Whichever size you select, we guarantee that it must 
measure up to this standard or your purchase price will be refunded 
in full. You can order with absolute confidence...and with the 
exciting expectation of new thrills.and experiences ahead. 


CUSTOM DYNASCOPES—PRICE AND DELIVERY SCHEDULE 





Colortul 
New Brochure 


exeren wens 


CONVENIENT TIME PAYMENT PLANS AVAILABLE ON ALL MODELS 





ack 


Yours FREE! 
Send today for 


SIX-INCH 


STANDARD DELUXE STANDARD 


EIGHT-INCH 


12.5-INCH 
DELUXE 


10-INCH 


DELUXE 


OBSERVATORY 
DELUXE oo 


this fascinating 

new booklet that 

gives you the full 
specifications on all Custom Dyna- 
scopes, plus helpful information to 
guide you in the selection of your 
next telescope. A postcard will 
bring your copy FREE! 


© Copyright 1960 Criterion Mfg. Co. 





$265 $475 
Complete Complete 
Shipping Shipping 
Weight Weight 
80 Ibs. 150 Ibs. 


21 Day Delivery 





$385 $595 

Complete Complete 

Shipping Shipping 

Weight Weight 

145 Ibs. 185 Ibs. 
21 Day Delivery 








$895 
Complete 
Shipping 
Weight 

245 Ibs. 

30 Day Delivery 





$1,265 
Complete 
Shipping 
Weight 

300 Ibs. 

30 Day Delivery 





$4,200 up 


Equipped 
To Your 
Specifications 





Standard Six and Eight Inch Models Do Not Include Electric Clock Drive, Setting Circles, Slow Motion Control Or Pier 
All Telescopes Are Shipped F.0.B. Hartford, Connecticut ¢ No Additional Charge For Packing and Crating 
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“We wanted nothing but the best," says Mr. MacDonald, who 
chose from this superb array of coated UNITRON eyepieces. 
Exclusive optical design and painstaking care in manufacture 
explain why a UNITRON eyepiece will allow you to obtain ; THIS IS THE UNITRON THAT 
maximum performance from your objective or mirror. The P 
following eyepieces, with the exception of the 40 mm. and MR. MACDONALD DIDN'T BUY 
60 mm., have outside diameters of 24.5 mm. (.97"'). A plastic 
adapter bushing is available for 1'/4'' O.D. eyepiece holders ™ UNITRON 2.4” ALTAZIMUTH 
at an additional cost of 35¢. REFRACTOR, MODEL 114. 
Mr. MacDonald could have 
bought the a 
” fractor, complete with altazi- 
‘0 — erage hang with double: ea = muth mounting and slow motion 
‘ ; controls for both altitude and 
25 mm. Ramsden f azimuth, 5X 16 mm viewfinder, 
18 mm. Kellner ’ : standard rack and pinion me- 
12.5 mm. Kellner chanism, 4 eyepieces, choice of 
9 mm, Achromatized Symmetrical.... 9. UNIHEX or star diagonal and 
9 mm. — as above. with double-cross- erecting prism system, sunglass, 
; dewcap, dustcap, wooden cabi- 
7 mm. Achromatized Symmetrical... . ‘ ’ nets, and instructions... and 
6 mm. Orthoscopic : all for just 


5 mm. Orthoscopic ' 
4 mm. Orthoscopic 5; F Now, you can order a UNITRON 
60 mm. Kellner : ’ JOHN DOE with your name on it! 


Clear, handsome durable embossed plastic plate ‘‘personalizes”’ 
your scope at no extra charge. 


UNI } RON INSTRUMENT COMPANY, TELESCOPE SALES DIVISION, 66 NEEDHAM ST., NEWTON HIGHLANDS 61, MASS. See pages 120 and 121. 














